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RRGCK-E (29 Jan 60) rd Ind
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Tas additional information ard Bivision corsents sX9 approved axoept
for the followiag:

Referenoe is wadc to Puragraphk 3, Commamt m. The loading comditicn
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ElL. 820.5 on bay side. It 19 belisved that sa emergeusy condition eculd
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U. S. ARMY ENGINEER DIVISION, NEW ENGLAND

CORPS OF ENGINEERS

424 TRAPELO ROAD
ADDRESS REPLY TO: WALTHAM 54. MASS.
DIVISION ENGINEER

REFER TO FILE NO. _ . o o . S sy Aoy

NEDGW S T 2 June 1960

SUBJECTs - Fox Point Hurricane Barrier; Providence, Rhode Island,
Design Memorandum No. 9, River Gates ,

T0: Chief of Engineers
Department of the Army
Wasih_ng‘hon 259 Da ca
ATTENTICN: ENGCW-E

1. Submitted herewith for review and approval is fppendix A,
Foundation Pile and Base Slab Design, for the Fox Point Hurricane
Barrier River Gates.

2. The base slab has been redesigned as a slab on elastic
foundations in accordance with the 1lst Indorsement dated 1 March
1960 to letter of this office dated 29 Jamuary 1960, subject as

agbove,
FOR THE DIVISION ENGINEER:
MM/ Zzbé'z_
JOHN WM, LESLIE ’Q
Incls Chief, Engireering Division

opendix A, Des Memo
No. 9, River Gates,
Fox Pt. Barrier

(10 cys)



DESIGN MEMORANDUM NO. 9

RIVER GATES

APPENDIX A

FOUNDATION PILE AND BASE SLAB DESIGN

Computation pages 102 to 105 inclusive are added at the end
of the structural computations. Computation pages 85 - 9l in-
clusive are void and new sheets 85A to 954 inciusive are sub-
stituted.

Subeparagraph 13b is amended deleting the first two sentences
and the following sentence svbstituted in lieu thereof , ., .

The base slab was designed as a continuous slab on a
rigid foundation,

The following sub-paragraph d is added at the end of para-

graph 13:

d, Pile Foundation. - Pile loading has been investigated
using an Elastic Center Method for Cases I? IT and IIT which are
considered the critiea} loading conditions. Under Case III loading
it was found that the piles at the riverside edge would have 248.6
kips compression while the piles at the bayside edge would be loaded
to 55,6 kips tension, The pile selected is a 14" BP 89# with an
allowable load of 29} kips using the full area at 7500 p.s.i. and
permitting an overstress of 50% for construction and hurricane

loadings, Allowzble tension is assumed to be 59 kips.
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JORESS REFLY TO: WALTHAM 54, MASS,
DIVIEION ENGINEER '

nerEn vo mie No, NEDGW ' 29 January 1960

SUBJECT: Fox Point Hurricane Barrier, Providence, Rhode Island,
Design Memor andum No. 9, River Gates

T0: Chief of Engineers
Department of the Army
Washington, D. C.
ATTENTION: ENGWE

In accordance with EM 1110-2-1150 there is submitted
herewith for review and approval Design Memorandum No., 9, "River
Gates'", for the Fox Point Hurrlcane Barrier, Providence,

Rhode Island.
[: \D\-ﬁ—- “LJ

OHN WM. LESLIE
hief, Engineering Division

FOR THE DIVISION ENGINEER:

Incl (10 cys)
Des Memo No. 9,
River Gates - Fox Point

Hurricane Barrier
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FOX POINT HURRICANE BARRIER

PROVIDENCE, RHODE ISLAND

DESIGN MEMORANDUM NO. 9

RIVER GATES

A, PERTINENT DATA

Purgose. ~ To pass the flow of the Providence River and the cooling
water discharge of the Narragansett Electric Company.

Location of Project, =~

State Rhode Island

County ‘ Providence

Ciby Providence

River On the Providence River

approximately 900 feet
upstream from the conflu-
ence of the Seekonk and
Providence Rivers,

Drainage Areg. -~ 77 square miles.

River Gates. =

Type Tainter

Number - 3

Size Lo ft. x 4O ft.

Elevation of Sill : ~1540, m.s.l.

Maximum vertical clearance, elevation +25,0, Mm.S.1,

Elevation of operating platform +35,0, m.s.1.

Operating mechanism Elsctric motor driven hoist
Standard project flood 24,000 c.f.s,

B. INTRODUCTION

1.  Purpose. -~ The purpose of this design memorandum is to submit for
review the basic plans and design criteria river gates for the
Fox Point Hurricane Barrier.

2, lLocatione. - The river gates have been located as near the east
bank of the Providence River as practicable in order to reduce to the
smallest amount recirculation of warm discharge water of the
Narragansett Electric Company back into the cooling water canal.



3. Descriptiom. -

a. Concrete Structure. = The supporting concrete structure for
the gates will consist of a base mat 61'-6" wide by 148'-0" long by
eight feet thick. The two center piers.exterding from the top of
the base mat ab elevation ~15.,0 will rise to a maximum elevation of
+35,0 and will be 81-0" thick. Similar end piers will be 6'-0OM
thick. Provigions will be made for possible future installation of
sbop gates on either side of the tainter gates. It is not intended
to furnish a stop gate, but only to make provision in the way of
globs so that, in the fubture, such g gate could be installed if
required,

b. Foundation, =~ The structure will be supported on steel bsar-
ing piling, driven to virtual refusal in glacial till or rock. A
steel sheet piling cutoff will be provided extending to the inter-
bedded silt layer. For further details see Design Memorandum No. 6,
"Embankments and Foundations®, , :

¢. Tainter Gates. - The general dimensions of each of the
3 tainter gates will be 4O feet wide by spproximately LO feet high.
The radius of curvature will be 35 feet, measured from the center
of the trumnion to the inside face of the skin plate perpendicularly
to the axis of the crest. The leng'bh of the skin plate measured
along the arc will be L2 feet, 7% inches. The component parts of
the gabe will be as follows: the skin plate and tee supports, the
main girders and struts, trummion and anchorage assembly, Most cone
nections will be accomplished by shop and field welding. The bottom
seal will consist of a swamp white oak beam embedded in the concrete
sille A rubber bottom seal is considered umnecessary for this type
of gate. The skin plate of the gate will be in direct contact with
the wooden sesgl beam. BEmbedded in each pier and abutment will be &
side seal assenbly consisting of a monel metal plate (selected for
its resistance to cathodic corrosion) against which a molded rubber
seal attached to the gate will be held by water pressure. The neces-
sity of the rubber side seals is questionable but they are ubtilized
to provide a better appearance under water loading and to prevent
possible cavitation from water movement between the edge of the steel
skin plate and the concrete pier.

he Function. = The river gates are provided t¢ accommodate normal
river flow and tidal fluctusbions, to pass the discharge flow of

the cooling water from the Narragansett Electric Company power plant,
and to pass a magjor flood flow withoub increasing flood levels in
dowmtown Providence,



Be Operation. - The tainter gates will normally be open for passage
of river flows and for use of small boats if the need arises. They

will be closed during the period of a hurricane tide. The upstrean
river pool will be maintained as near as practicable to elevation
0«0 mesels by pumping.

C. HYDROLOGY

6. Hydrology and Hydraulic Design. =~ Hydrology and hydraulic design
are discussed in Design Memorandum No, 2, "Hydrology". In brief,
the gate is designed to pass normal flows without change in condi-~
tions and %o discharge a standard project flood of 24,000 c.f.s.
without increasing flood levels in downtown Providence. Such a flow
is several times the flood of record and is greatly in excess of

the estimated combined channel capacity of the Moshassuck and
Woonasquatucket Rivers upstream.

D. CONCRETE MATERIALS

T+ Concrete Materials. - See Design Memorandum No. 1l for discus-
sion of materials. Satisfactory sources of aggregates are nearby.

Type V Cement will be used on account of the high sulphate content

of the river water,

E. STRUCTURAL DESIGN

8. Purpose. - This section of the design memorandum presents the
design eriteria, basic data, and assumptions used in the structural
design. The design procedure showing loading conditions and assump-
tions used in the design of the three tainter gates and their con-
crete supporting structure, are included herein. Plates showing the
gtability diagrams typical sections through the tainter gates and
the reinforced concrete supporting structure, are included in the
Appendix, Computations are included in the Appendix showing the
design conditions investigabed for the principal elements of the gate
structure, Where design criteria, basic data and assumptions are
the same as Design Memorandum 10, "Pwnp:l.ng Stationty, reference will
be made to such paragraphs stating it is the same or amendmg where
- necessary.

9. Scope. - Hurricane wave loading, sbtability investigations, design
of the gtructural steel tainter gabes and trunnions as well as the
reinforced concrete design of the concrete supporting structure and
access bridges are included herein, Foundation pile design will be
submitted in Design Memorandum 10A.



10, Design Criteria. -

a. General, - All working stresses conform to those specified
in the Engineering Manual EM 111012101, "Working Stresses for
Structural Design!, dated 6 January 1958. General loading conditions,
design assumptions and other design criteria are based on the follow-
ing applicable parts of the Engineering Manual for Civil Works:
Standard Practice for Concrete (Part CXX, October 1953), Tainter Gates
(Part CXXVII, Chapter 2, November 1950); and Hydraulic Design, Waves
and Wave Pressures (Part CXVI, Chapter 8)., Technical Report No. L
titled, "Shore Protection Planning and Design", by the Beach Erosion
Board, was also used in the analysis of wave forces., Tentative
recommendations for prestressed concrete by the ACI-ASCE Joint
Committee has governed the design of the trunnion anchorage.

b. Conecrete. - The following tables list the concrete and rein-
forced concrete stresses used in the design of the structure. All
concrete shall have a minimum compressive stress of 3,000 lbs. per
Sqe. in. after 28 days, except that the concrete in the pour containing
the prestressed trunnion anchorage shall have 4,000 lbs. minimum come
pressive stress after 28 days. In each case, the Civil Works Manual
exposurs classification A (applicable to structures subject to moder-
gtely severe weather exposure? has been used: '

(1) 3,000 lbs. per sq. in. concrete.

Flexure Lbs, per sg. in.
Extreme fiber stresses in compression 1,050
Extreme fiber stresses in tension

(plain concrete) 60

Shear - {v)

Beams - no web reinforcement 90
Beams with properly designed ueb .- , g
reinforcement 240

Bond - (u) Deformed bars -

Top bars ' 210
Exterior surface bars {exposed to seawaber) 210
- 311 others 300

Bearing = (fc)

Load on entire area 750
Load on one-third area or less~maximun
permissible 1,125



Modular Ratio - (n) Lbs. per sq. in,

(2) L4OOO 1bs. per sq. in. concrete
at trunnicn anchorage

Temporary Stresses

Maxrimum fiber stresses in post tensional
compression 2,200

Stresses at Design Loads

Maxinum fiber stresses in compression 1,800

¢, Reinforcement. - Reinforcement will conform to the provisions
of Design Memorandum No. 10, "Pumping Station®, paragraph 15 c,
except thal subparsagraph (33 is amended to include the following:

Ttenm Minimun Cover (Inches)
Exterior slobs Top, 2" Bottom 25"
Exterior beams ' _ L

d. Expansion Joints. - There will be no expansion joints in the
length of the gate structure, except that each section of bridge deck
will be free to move on the supporting piers. Expansion joints will
be provided at each end of the gate structure where it joins barrier
monoliths.

e. Structural Steel. = Paragraph 15e, Design Memorandum No. 10,
is gpplicable except that allowable design working stresses for steel
in the tainter gates shall have a basic stress of 18,000 lbs. per sq.
in.

fe Increase in Wormal Working Stresses. =~ Normal allowable work
ing stresses have been increased 33-l/3% where earthquake or wind
loads govern., Normal working stresses have been used for hydrostatic
pressure loadings up to S. W. L. of 20.5 and working stresses have
been increased 33-1/3% for all dynamic wave loadings above S. W, L.
of 20.5 depending upon which was the governing conditiom.

ge Waterstops., ~ Paragraph 15g of Design Memorandum No, 10 is
goplicable, '

h, Steel Bearing Piles and Steel Sheet Pile Cut-off, =

(1) Bearing Piles, - Steel H bearing piles will be driven
to virtual refusal in glacial +ill or bedrock beneath the structure
to carry the load of the structwe. The pile selected is a BP 14 x 117
1lbs. and a 1/8 inch allowance a1l around has been made for loss of
metal due to corrosion. Using a design stress of 7500 lbs. per sg. in.
which conforms to the requirements of the Boston Building Code, the
allowable bearing capacity of the pile that will be used in the design




is 90 tons, Design capacity will be increased 25% for construction
and hurricane loads. Cathodic protection is being investigated to
determine whether the increase in the life of the pile is economically
Justifiable.

(2) Sheet Pile Cub-off. - AL the bayside edge of the struc-
ture, steel sheet piling type M 113 is to be used as a seepage cut~off.
This piling will extend approximately 5 feet into the interbedded silt
layer. No cathodic protection is contemplated.

is Post Tensicned Steel for Anchorsge and Appurtenant Items. -

(1) Grade and Physical Properties. =~ The post tensioned
steel rods (or bars or tendons) used to anchor the thrust girders of
the tainter gate anchorage will conform to the requirements of
ASTM-A 322, Grade 5160 and shall conform to the following physical
properties:

Minimum ultimate tensile strength 145,000 psi
Minimum yield strength (0.2 percent offset) 130,000 psi
Minimum modulus of elasticity 25,000,000 psi
Minimum elongation at rupture in ,

20 diameters I percent
Minimum reduction of area at rupture 25 percent
Bar diameter tolerances plus 0,03 inch

minus 0,010 inch

(2) Working Stresses. =

Temporary noarmal desigh load stress

(immediately after sealing) 101,500 psi
Temporary overstressing for a short period 116,000 psi
Effective steel stresses at design loads

after losses 87,000 psi

(3) Appurtenant Steel Items. - Wedges, nuts, plates or any
other appurtenant item will have suitable physiecal properties to
develop the minimum ultimate tensile strength of the steel rods (or
bars or tendons).

(i) Sealing Material. - Material used to seal the rods (or
bars or tendons) in their pipe sleeves will be No~Ox-Id or an approved
aqual,

11, Basic Data and Assumptions. =

as. Controlling FlevationS. =

Deck elevation, mes.l. 35.0
Invert of gate opening, m.s.l. ~15,0



Bottom of structural base slab,

mcSol. "2300
Top of bayside pier, m.s.l. +6,0
Top of riverside pier, m.s.l. *+3.0
Centerline of trunnion, m.s.le. +6,0

be Hurricane Wave Data. - For discussion of hurricane wave
data see paragraph 16 b of Design Memorandum No. 10.

Ca Loacd-s. -

(1) Dead Loads, - Same as paragraph 16 b of Design Memorandum
No. 10.

(2) Live Loads, - The following live loads have been used:

Water (salt) 6Li.2 1lbs. per sq. ft.
Wind 30 lbs. per sq. ft.
Live load on deck Fork Lift Truck
(10* Total Load)
Live load on eguipment As required by
platforms equipment

de to i, inclusive. - For discussion of external waber pressures,
earth pressures, earthquake forces, ice pressure, wind pressure, and
frost protection see paragraphs 16 d to i, Design Memor andum No, 10,

Je Wave Pressures. ~ The gate structure will not be subject to
bresking waves and the gate and its supporting structure have been
investigated for loading produced by a maximum wave in a train (10.27)
with crest height at Elevation 33.3l. Wave forces were computed by
the Sainflow Method,

ke to 1. For discussion of location of resultant and factor of
safety resistance to sliding see paragraphs 16 k and 16 1 of Design
Memorandun No. 10,

12, Tainter Gates. -

a. Ioading Conditions. =~ Andlysis of the tainber gates and
anchorages were based on the following loading conditionss

Case I «~ Water on bagyside considered at S. W, L. elevation
of 20,5 and on riverside gt elevation -3,0. Pressure on gate is conside
ered as straight hydrostalbic loading and normal design stresses are .
used.



Case II = Maximum hurricane condition with waber at S. W. L.
of 20,5 using maximum wave with crest of clapotis at elevation 33.31
and waber on the riverside assumed at elevation -3,0. Latersl pres-
sures figured by the Sainflow Method and design stresses increased
by 33-1/3 percent.

Case IIT = Water on the riverside assumed at elevation
+5,0 and at 0.0 on the bayside. Normal stresses were used in the
design.

b. Design of Gate, -

(1) Skin Plate, - The skin plate is designed to span conw
tinuously over the verticasl tee supports which are spaced 2'=0" center
to center. The thickness of the skin plate has been increased in 1/16
inch increments from the top to the bottom of the gate starting with a
3/8 inch thick plate at the top. The skin plate has not been increased
in thickness to guard against excessive corrosion because the gate
will normally be suspended above the waber and paint is considered to
give adequate protection.

(2) Tee Supports. - The vertical tee supports to which the
skin plate is attached are spaced on 2'-0" centers and are designed
to ubilize the skin plate as an additional flange. These vertical
tee supports bear on three horizontal rolled sections thalt are located
gso that the negative moments in the wverbical tees at the three hori-
zontal girders are approximately equal,

(3) Frames. - The reactions of the verbtical tees are carried
back to the trunnion through three rigid frames each consisting of a
horizontal girder and twe struts. These frames are considered to be
fixed abt the trumnnions. The strubts are framed to the horisontal
girders #pproximately 8'-0" from the ends of the girders in order to
minimize the moment in the struts. Comnecting the struts to the trun-
nion assembly will be a cast steel bearing arm that will revolve on
a steel pin. The diameter of this pin and of the bearing arm was gov-
erned by the allowable bearing stress on the bronze bushing of the
bearing arm.

¢, Trunnion Assembly Designo -

(1) Pin, - The forged steel pin carrying the load from the
gate to the anchorage assembly was designed as described in the pre-
ceding paragraph and then was checked for shear and moment.,

(2) Bearing Shoe. = The legs of the bearing shoe were designed
to take the thrust transmitted by the pin. The base of the shoe was
designed for bending,




(3) Thrust Washers. - The thrust washers were designed for
the thrust loads induced in the trunnion by the gate strubts,

de. Anchorage. = The entire anchorage assembly is sloped to
make the anchorage parallel to the resultant of the maximum Case I
or Case I1I loading. The component of the trunnion thrust parallel
to the channel was assumed Lo be transmitted to the post tensioned
anchorage through a thrust girder of welded steel plate construc.
tion. This girder has also been designed to resist the torsion
induced in it by the gate when suspended at its highest opening.
Torsion stresses induced by the hydrostabic loads will also be
checked to make sure that no greater torsicnal stresses are possible.
The bolts attaching the besring shoe to the thrust girder have been
designed to resist the tension stresses induced by the Case IIT
loading.

e. Post Tensioned Anchorage. = The post tensioned anchorasges
at the intermedigte piers are designed for the maximum Case II load-
ings on both adjacent gates and for the maximum Case IT loading on
one gate and with a hydrostatic head 5! below the maximum Case II
loading on the adjacent gate. The post tensioned anchorages at the
end piers are designed for the maximum Case II loading. No increase
in allowable stresses has been made for the post tensioned rods or
the concrete.

13. Concrete Gate Structure, =

ao, Stability. -

(1) Loading Conditions. ~ The gate structure has been
investigated for the following conditions of loadings

Case I ~ Construction period with cofferdam in place;
no hydrostatic loading and gates down. Cases la through Ie the same
as Case 1, bubt considering the gates in various positions and arrange-
ments and with wind loads applied.

Case IT ~ The normal operating condition with full
dead load, water auv elevation #3,0, and all gates up. Case Ila
investigated with gates down and water at elewvation #3.,0 in the river-
side and elevation -3,0 on the oceanside. Case IIb investigated with
all gates down and water at elevation -3,0 on the riverside and
elevation +3,0 on the oceanside,

Case III -~ Hwrricane and high water condition with
stillwater at elevabion 20,5 using a maximum wave with crest of c¢lap-
obis at elevation 33,32, Tailwater on the riverside assumed zt ele-
vabion =3,0, full hydrostatic pressure on the base varying from



gtillwater level on the oceanside to tallwater level on the riverside.
Full latersl presswre as determined by the Sainflow Method.

Case IV - Construction conditions same as Case I, bub
with earthguake and no wind forces,

Case V - Normal operabing condition but with earth-
quake loading.

(2) Critical Conditions. - Stability investigations show
that Case I will govern the design of the bayside portion of the
base slab and pile design. Case IIT was found to give the critical
loading for the design of the riverside porition of the base slab
and piling. Plate 9-3 in the Appendix illustrates the loading con-
ditions found to be ecritical,

b, Design of Structure. = The base slab was designed as a
conbinuous slab over fouwr supports using a wniform distribution for
bearing pressure., If final pile design indicabes that a concentrated
pile load should be used rather than a uniform bearing, the base
glab will be reinvestigated on this basis., Typical sections have
been analyzed abt both the bayside and riverside ends. The end piers
were investigsted for the effect of the gate trunnion and alse con-
sidering there was water in the channel to the top of the gate and
no water in the expansion joint openings separating the gate struc~
ture from the rest of the barrier. All piers and base slab have
been investigated for a condition of loading where stop gates are
in place for one gate opening creabting a condition of no loading
on one side of the pier and water to elewvation +3.0 on the other
side,

c. Bguipment Platform. - At the top of each pier a structural
steel platform will be provided to support the operating equipment.
The design will follow conventionagl methods,

1. Access Bridge, =

a. Description. - In order to provide necessary access to the
tainter gate operating equipment; three bridge spans have been pro-
vided across the gate openings. Each span is 4O feet clear between
abutments, The bridge deck will be 107-0" clear between curbs, and
was so selected in order to meet the 7'-0% doorway width at the
pumping station, The deck will be supported on two carrying beams
with a lubrite type bearing at each end,

10



bs Design. - The bridge spans have been designed for the possi-
ble fubure use of a fork 1lift truck with total load of 10 kips thab
could be used to remove parts of the operabing equipment. Maximum
design wheel load used was 3.25 kips spaced 3'~0" center to center,
Because of the slenderness of the bridge spans relative to the mas-
sive plers,it was considered advisable to design them free of the
piers in order to prevenit cracking.

F, MECHANIC AL DESIGN

15, Gate Hoists., - Elechric motor-driven gate hoisting machinery
will be located on the plers between the gates and also on the end
walls, well asbove the exbtreme high water at elevation 35.00 mes.le
Bach hoist will be operated by push-bubtton controls, one control
point being at the gates and the other control point located within
the Pump House. The use of steel cable was considered for 1ifting
the gates, however, after considering the factors of corrosion
registance, maintenance and replacement, tension and adjustment and
reliability against failure, preference has been given 1o the chain
and sprockeb wmechanism. Corrosion-resistant sbeel link chains,
engaging in a steel sprocket type holst system, will be used. The
hoisting speed of the gate will be approximately 6 inches per
minute and the closing speed spproximately 18 inches per minute,
Gate position indicators will not be required since the gates will
be either in the open or closed position, however, limit switches
will be provided for both open and closed positions of the gates.
These positions will be indicated remotely in the pump house by
colored lights,

16, Design Compubations. -

Estimated weight of gate i 112,000 1bs,
Weight of gate at pick-up point

(112,000 x 29)/35 92,800 M
Side seal friction 8 x 12 x k2 x 2 48,000 #
Trunnion friction 66,675 x 3 6,000 "
Lifting chain 100 x 60 x 2 11,000 ™

Total 157,800 1bs.

Load each chain 157,800/2 78,900 1bs.
Motor Horse Power (157,800 x .416)/33000 x .75 = 2065
Motor Rating @ 1620 R, P, M. +12% = 3 HP
Stalling Torque 3 x 2.8 8,4 HP



G, ELECTRICAL DESIGN

17. Electricszl Design. - The 3 HP tainter gate motors will be sup-
plied with power at LBO volts from station-service load center B in
the pumping station. A combination magnetic starter and fused dis-
connecting switch for each motor will be located on the wall above
the elevation 35,0' plabform at the east end of the pumping station,
Each motor may be controlled either from a cover mounted pushbutton
gtation in its starter or from a control station at the motor,

Lighting for the river gate structure will be supplied from the
pumping station lighting panels.

H, CORROSION PROVISIONS

18, Corrosion Provisions. - The tainter gates will be stored in an
open position and immersed in salt water only for the few hours dur-
ing operation of the project at the time of a hurricane alert and
for a shorter time abt the periodic operation of the gate for mainte~
nance purposes. Centerline of the trumnion will be ab elevabtion
#6,0 and the lowest exposed mebal on the trumnion bearing support
will be +3.0, Inasmuch as elevation of mean high tide is +2.35 only
occasional submergence will be éxperienced. The lower part of the
trumion will be in the splash zone; periodic maintenance by painting
will be sufficient to protect this. It is proposed to use a grease-
lubricated bronze bearing in the trunnion. Periodic greasing will
preclude detericratbting effects of salt water splash. The embedded
lower segl will be treated wood held in place with Monel bolits. The
side seals will be of rubber on the gate, bearing on flush metal
seals on the piers. The embedded seals will be constructed of Monel
metal up to elevabion +3,0 and of mild steel, palnteds gbove that
elevation.

I. COORDINATION WITH LOCAL AUTHORITIES

19, Coordination With Local Authorities. - During early considera-
tion of type of opening for passage of river flow, the State of

Rhode Island showed interest in preserving the area upstream of the
Barrier for navigation, insofar as practicable., After study of
alternate schemes of gates, ineluding a submersible type of flap gate,
and after consideration of the dangers of attempting to operate the
gates both as a small boat refuge in case of a hurricane and for pro-
tection of the City, It was agreed to adopt the layoub presented here-
with. This type of gate is most economical, both in initial cost and
in maintenance cost.

12



J. CONSTRUCTION SCHEDULE

20, Construction Schedule, ~ Construction of the river gates sta-
tion will be included under a continuing type general contract to be
advertised in the Fall of 1960, subject to the availability of funds.

It is anticipated that construction will be initiated as soon
as the cooling water canal is in service, the foundation prepared,
" and the area unwatered, and that the gate structure will be used to
pass river flows during the subsequent construction of the concrete
barrier section.

13
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21 Sept 49 CORPS OF ENGINEERS, U.S. ARMY: oe D
swaxct _FPOX PoindT GATES .

vowroranion ___ 77 is0n 0 medric Valewes _ |
COMPUTED BY ___ S0 AA CHECKED BY G TS DATE ”T/ 2_{ / G

Assumed weight of gate

Gate” weighs’ 70%sq f 6f kit plote
W=doxdo x 70 = J/2000"

Assuome C.of G of ?al‘c @ 837 of radivs. : .
F3 %35 % 2905 S'a] 29" Frows Frovmion .

See sketch om Sheet 2
Cos L EPF =%=l!_ » ,60000 LEPF = 53°- 2.5/

Sii7 £ 53% 7 E = .Bo_oclo ‘
EFP: EP 5/ 53°~2.511' > 35x,85 = 28.,00600

cos LDPG * 1%:» {9257 £ DPG= Lo* 29 423

siml 66°-29.4v% > 27017 :
PG= WP S L8 19423 = 35k ,FI10V1= 70, 45945

Co5 L NPM = 37?- = 15U LNPM = 75° 5979

Sin 75597 s 96637
NM = NP SiF 755974 = 35x . 9037 = 33 F2295"

cos LCTPH = 6.:»5:_ = /4256 LCPH = 51°~47.206

S/ E1°-47106 5 . FEGTY
CH=AP $/n S1°-«2200" = 35 x G5F974=>~ 34,0400

o5 LBPJ = /og.g_ =, 30000 ZBPy = Ta- 32,535

s1m 72°-32.8535"'= 95394
BJ ~BPs/n 72-32,835' 385x,95394 > 33.3£790

Cos LRPS ~ :_;{g_s L 12 G LEPS = (5%3.50F

Sir7 LS°-3.509 = L GlolY
RSs=FKP$§ime5%3,.5069= 35%,9/0/1f > 3| 55490




NED FORM 223 NEW ENGLANC DIVISION

27 Sept 49 GORPS OF ENGINEERS, U.S. ARMY pacE &
SUBJECT Fox FoinT G@TES '
GOMPUTATION TR 0NOMET RIt VAL_UES
GOMPUTED BY ___ V2. M CHECKED BY G TS pare _ !/ / 241/ 59
Cos L APK = 31_1; =  SHLEL LAPK = 57° 7, 295"
Si 77295 = F39F72 )
A = AP 5/ §7°-7.295" > 35 % ,§39F2 =~ 29,39370
LDPE - LDPG~- L EPF 6o°- 29, 413’
— . isv- 2 ﬁ f !‘
7°~21.612"
LNPD = LNPM—LDPG 75"4 5. 9797
- Lo~ 29,423
(4= 36,556
LaPN = LCPH - LNPM Z1°- 479,206
25 - $979¢
Lo Yt .2L7
LCPD = LePH~LDPG F/%- Y7206
— Gg° Zﬁ'iz 3!
21°- 1777 %'
LBPC(F0'=L BPJ ) + (70 LePH) I7°- 27.4¢5
G % (o6, 0D FG°- 606000 £°- /2, 794’
- 72" %2838 ~ F[° “47.206 28-40.259
17°-27.465 g°—=12.794
LRPB = LBPV — LRPS 72'- 32,535
65:-—3/.3’0?’
7°- 1026
LAPR = L RPS-LAPK 65°~%1.509
S7°%- 7.295
8~ Y, 214"
LAPB = LBPJ - LAPK 72~ 32.535
_T7- 7,295

)5 °-25.240

L APE = (20°=EPF )+ (90°-APK)

=9 °- (.c.oo_a' 8’?_0-'60.000' 2652189
- %53°% 1 g44 - 57~ 7,295 32~ %52 ,705
34%- 52,189 32° 52,705 68"~ jo4 . 8G 4

69°- 44. 854



NED FORM 223 , NEW ENGLAND DIVISION

27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY PAGE .7
SUBJECT o FOK POINT G’/‘?T’ES
© GOMPUTATION TRI(GpNOMETRIC  YALUES
coMPUTED BY ___P.D M- CHECKED 8Y TS oate __ 11 / 2 5: /5
LAPE =LAPB +LBPC +LCPD +LDPE LAPB=  /5°- 25 240
25° 40,259
- /7. ?5’3’
7' - 21 .612
Check - see valve for Lare en Yhe & 69° =~ 44874
[cngv% of Ares. ﬁc:zn7r‘/: Ka ouhdrc F=radivs aud ‘a equa/:
, fhie cesmtval £ 14 racliaams.
Arc Cesntial £ in Pearees. = O Ka.
e ZpPE = 7°-24,612 s 285 ¢ dG75
e Lepn ¢ 41227 38 TRV ¥, 08
Ccp LepPp = 20° 17.7873 35 v I /13,6095
NP : 14°- 36 ,55% 35 28T £.493
B LBPC = 25 40,259 7S 4480 /15,6800
RB LRPB = 7°- L0Z6 35~ 1§ | {275
AB LAPB = 15°-25 240 35" , 269 q4.4220
42,6090
: . ]—(m
AE LAPE * (g~4d. 594 35 12073 - Yreessd

Horizontal Projections

WN WN = 35 ~-NM NM= 35 §(m ANPM = 35% . F6637 =33,8230

WN = 35-3% 8230~ 1.1770"
VE VE = 35-WN-EF = 35-/1770-28,6000 = 5.8230
UE VE DG - 28 = 35SInLDPG -28 = 35%.87027-28

QE 230.US595 ~ 28,0000 = 2.4555"

XR XR = 3¢-Rs RS= 35 SIMLRPS = 35K G114 = 315599
XR = 350-w-o 31, F54g = 3.:«4.5“

YA YA “‘SS' AN AR =35 ‘SIV\LAPK_“ 35X ?3%2— Z‘i 3937
YA > 35"-'2—?3737 féoa&’ '



NED FORM 223

NEW ENGLAND DIVISION

77 Sept 49 CORPS OF ENGINEERS, U.S. ARMY oaee 2.
supsecr _FOX _TOINT GAT’E- STRUCTORE
COMPUTATION Cé&{_‘ £ LoapinNG ‘
couruTeD BY __PDan: GHEGKED 8Y, GTS DATE H/Ba/f"?
Case T
Elevation 20.5
.ZG’Vﬂ \53-5
% i/
; RV 74
NG T
\ =~ -{f‘ul:;g;of‘y}r
l‘o/.;' "'1 Q
iy
- A AT TSN
N
- /7.. a - i
7
R | ELFI >
le.-3.0 [/ 1si* MLw El-3.0 -
e
. Seec sketch en -Paﬁg 4
L v/ R
2v, -/5!0
£ 53% 7811\ AL
(V)]
Im-
Q@ :
Verticar Memsers Assampv‘zams
Weight of Gale 1125 (fec . f) :
CotG o f“é’afc 29 ffﬂvn Trume rou
Arc lengths (See B.5)
AB 9.4220 fpacmf of VYert: 4//1//cwwr.y
, 2~0"c.c.
BC /5. 800 | Till Freactson g 7
’3 Sec po.cje 7. 26 |
cD /3.0095 Still Woter level | El 20,5 (Bay silg)
pE 44975
rB 4.29
CN 408 J



NED FORM 223 NEW ENGLAND DIVISION
27 Sept 49

. CORPS OF ENGINEERS, U.S. ARMY roe _ T __
svasect _ EOX . POINT GATE STRYCT URE.
comrurarion ____ CASE JTL LoadING _
. comeutes By __PD.M, ___ GHECKED BY (TS oate __/2/2/59

Case T __E£33.7/

E[ 25.0 Jop of Gate

-~

-~

/ee Sketeh pg, 4+

EL =150 Top of Silf

L53%7811~X & RGR .
Arc Lengths o Assernpfrens

A = 9.4zz0 K Wewght of Gate  [125(Sec B.5)
Bc = /5.6800| . CofG of Gate 28 from Fronnion
e¢p = /3.0095\ See Fage 7 (Sec Fages)
DE * 44,4975 J;oac/'hg of Vertcal Mewmthers
CN = 4,08 2-0"e.a. ,
ND = 8.93 Sill Keachon 2.9 "f/ﬁ‘(fec /?@



NED FORM 223 NEW ENGLAND DIVISION
27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY

SuBJECT _ O o) AT <

PAGE ...ﬂ).__

COMPUTATION ComrinED CaseE L+ jI

GOMPUTED BY T GHEGCKED BY G TS

DATE

. . - B . ;. . ) ) q
Commingd Case L el Case T
Leaping Diacram,

Simee all workivg stresses
may e increased A for stresses
cloe’ to waves all pressores
due to waves are wvltiplied

£l 23,31

0331 £12500.Top of Gate

by .75 amd plotted wiith pressires
due v Case I couditiouns , The
resul‘cm7 fr‘essurc diag raam
inclicalcs ha.pr:—;sur;'zh be
vsec! for design vsing a
basic stress of 18000 kL%

H . . 7 o
Tressure @ B . | y {e‘h
493 x-éa.,&/,, ST ;\3&_

6.%f e

Yl

??essure;@ C .
/.¥3x 32,30 = L28Yg
30,3/

El +20.5, S.W.L

b & | _El+ie5 B

Ressore @ D
151 Yq

—— ===~ El+roo €

— —"--. £l =300

___________ AT
________ e _Et-1125 D
—.1ComBiNeD .
Pressure .- _El-i500
Diagram

i m——
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NEW ENGLAND DIVISION

27 Sept 49 COMPS . OF ENGINEERS, U.S. ARMY pace 11
supbEcT _EFO¥ POINT GaATE STRUWCTURE
GOMPUTATION Vertical Stiffaners

COMPUTED BY

PR, G TS

CHECKED BY

DATE

Combined Case T amd Case I

Arc. fc/M?{'hS -

FEM,
MBA--._ggxi,c-{z. .35xz 2 o 119 518
MFBC- i~ A x,68 ¥ 1568 -1-'3
L
Mecs = nx 68 X15.68 + xr.xisces

=1

AB= 992, BC * /5,48, ¢cD=/30(,DE = 450,
RB=4.29, CN* 4/05 ND= 8,93 =See -Pa?c‘?

7‘97

X.b KIS 68 of345+4.<n,= /aas'“‘

—
-

1393+ 7,38 =

213140°K

Mecy 53 ¥ 128 X103, ol 2% o 28 x23x 130l +.0677 x.23 K8.5%x 3.01

M
M.,

?E\.Artva STIFENESS

i

L2254k

/B.os+,75+206% 2084
. LT IEeS oac.xﬂgsx.wx/a,ou- X E92X. LB x1%,0/=

, JF.05 .22 4+ 2.9¢ =

/f/xi_so +2'?x25 W+7.z.:>

Z/.Z/'

lg

eB: {30y = .8’3 Py
IS.498 .
Che (568 = [/ (2
A . /568
DisTrIBUTION FTACTOR P
EA': { 2 R
. . £ oo
: > - B L
bFf‘-Ps ""?’ 45 dig 13,01 1568 '9.ga."
S ' '
_ D.Fc:.g INEY 55
DFe = 1
JoInT D c B
MEMBER De eD B Be
K e . (A 5 5
CvelLE D.F. A 55 45 /
I FEM |~ Aty +z££; - 20,84 112/),3/ |-1885 |+/9.97
4 ¢
BaL, - - — 21 = 182
2 ¢o - .:33 v i ey T A
: BAL. + )3 1525 | e | + +3U°
3 co - + .Jaé + 07 |+ 06|+ LE
BAL - |-22,5€ |- _EZ—Z— - o7 |- Db '—-:_g'p'{
_ ] - | 48T |~ +2te |- 19,971 #1997
432.54-

- zmao +zao3o




NED FORM 225

. NEW ENGLAND DIVISION
27 Sept 49 CONPS OF ENGINEERS, U.S. ARMY et __ 12
supseet _ FOX PoiNT GATE STRUCTURE ,
GOMPUTATICN VERTILAL STIFFENERS

COMPUTED BY ___ U:D-MA,

CHEGKED Bf G’ T\S

DATE

 Commined Case I and CaseT .
Member BC

_ M= OFr-oMB@ G-rggx--l‘l"l?+(068¢);(l L60 6)
S T T

= ‘s
se/ 3 o8 . Yo 3,62
E‘\ R {4 15.68' Bl® Jo |

—

Reaction @ B
Mewt., abeot C

? e 20.30
T 58

=Sk + 1997 + .68 XI5, L a. + .6 X |5, g )
?\3= 13'1.?:&(‘:59.-31- £3.59 + 2,%5’7) v,a.a—a?‘

Keachon @ ¢

Mowa. about B o
?c, ,569(4-% L‘Z‘?H—(aaxrg_(gf . XIS eF )
o 1. /033 gL,

c ,,ba+a-3+—?3m+47/a .535'#
§Ia¢ar . 7@ Fut! Frown B foward &

A2
.(.S",\c - &j 7 T
1O +?-f.3wc 214,19,
P
Postive Mawg (nacx )
"'M“Lﬁx F/(-+ 5?’)‘4_# -f-./gé!/g."-f- [9.97
Seo /342

+ M= &8585 — 2264347 -19.97= F45

Member ) Mz 0 @ % frem ©
893 1498, 924 ,
N T Gt vz RL2OHL 2573 +0.23 °
‘. /% ? 08 &
l‘{&%( 1 4 -:>§g r= 2,70
a3 D c > & : .
13.01 v

Keaction @ C
Mow, abuu'l' D

- 22.T£€ 420.30
K = ,,)Dl(hlfwsw F.25 %X 5,93+, 2% 408 X 102 = «9—%{&-{-2@

-2 24 IZa 09
'\2(‘-.;4,)—.-01(10?.33+-q,f7+4.33+~4-06 +%‘_ﬁ:’r_l"l‘=&:tﬂ< 9, 24"
>0



NED FORM 223 : NEW ENGLAND DIVISION

27 Sept- 49 CORPS OF ENGINEERS, U.S. ARMY paoe _ 13
supsect _POX TPoiNT SATE. STRUCTURE.
COMPUTATION VERTICHL _STIFEENERS
COMPUTED BY -\-’“ V\‘. GHECKED BY G T-S QATE
COMB\NYLD CP«SE I G!nd CA‘SEII. I B
Member €D
?eac.{'mn @D _
- Mow about Czase- 2030
®y= 6"& (o5t~ 2b0 + 125 13,01 F2 > x408 125 KFIT3 RFEE
.
+2.29 rz?.ﬂ
? ,30,(-1—&54-/08 331—:28-1- 17.56) b ?ﬁﬂ‘_’( 71‘74-
I%5.0! '
Shear =0 @ o3 frow D fowards C
: TL 451X = Cqae G5y
X = _‘zzﬁ o P
. PesiHoe Mowend (var)azee e
- “l‘a"f"fl- /Jf/fw
é.QZrG 59’ e =
GSiGp ~22.54 ~30¥s < “ﬁ_m
M o GOt — MY — Zoras = e
“Total Reactions.
£ D ¢ | B A
. bL8o |97 ik s A Y rB ke
(S:I!Pmu‘vw} /1,89 ..,z‘,’* , "'24.3.;_‘.2‘ 87
. 9.7 T 4/.74.7
. LBO R W ™ ‘ A £
_L.% Y K o
18:5% % 17765 . 63
L gt arc lengths 992+ 3,62 (paz) =z 13.00°
e & 4 - : o &
F APT : 32°-51.25 & APL= (vto<3Srad = 180X 13 __ 21.28
= .32.854° ‘ A5

"4 LPT: 22.85-21.282  [{.5T°:= 1*>34,2'

y= 35'x sin1%-34,2" = 35X 0.20087 = 1.e'  clev. = 46,0 +7.07 4130

TR Arc lenghiz 12,01 + 4,505 270 (p12) = 14. 83

4 TPE : 36°- 5180 X QPE= 14, 832a5rad = 180% 14.83  24,28°
: 36.863° as I
V. X TP®: 26,8¢-24.28 - 12.5°8°

Y= 28'X min 12.58° = BS XS, 2M5 = 7.6 eley. =+G.oo-'l.él=—l.u'



NED FORM 223

NEW ENGLAND DIVISION
21 Sept 49 ) CORPS OF ENGiNEERS.' U. S. ARMY PAGE _ﬁ_
supgeeT _EOX POINT GATF STRUCTURE
GOMPUTATION VERTIAL STIFFENERS
COMPUTED BY . ¥.D.M. CHECKED 8Y GTS DATE

~19.97'

22

+ Qe ~
~20:30
2
+ /P

s L.
e Zé&f‘f

_ L89%
SHEAR PER FT

MAOMENT PER FT.




NED FORM 223% NEW ENGLAND DIVISION
27 Sept 49

CORPS OF ENGINEERS, U.S. ARMY
SUBJEGT

PAGE __ 14
FOX POINT GATE STRUCTURE '

GOMPUTATION Skin  PL ATES

COMPUTED BY .M.

GHEGKED BY /:;7 -T\S DATE

Comeinep Case T and Case IL
Skin B Design

Asscme skim R 4 be cqntinvoos mewmtber Spcvviw'vx7

horilz.on‘f'ai{j‘ across vertical wiewmbers that are spacecd 2-0"
e.¢. The First vevtical meammber at cach end 15 located 150" froma
the face of the pier. :
C,)owtpu+e, wisuent fora ioaclfn§ £ Y ot a1 wide strip.
FEM. i N -~
= - _ " = & 7 =,
Mia lx,_% = o5 oy T 57 AT o3

M.t Ixz 0.33'"
PBC eV '

3, / oy / /
A B ? s7¢.4% o £ : ¢ g
50 | ¥.3% 33433 ~,33 |+ %% ~.33[+,3% |
+ 17 o | 0 o] o] o o
o +.09] o o] 0, o) >
o -.551- oy 0 o ) o
- 03 ¢ ) - 07 0 o ©
l+ o» ol .0 +0oli| +of o o
+ 50 29429 -3¢ |+34 -3%[+.3
'_ -, . [l (8
+ Mg, -.4;@@ ~ (Sora9)s = 1]
. } e
+ Mm - 05 - (‘?,7%*{)”1,"' .!7‘_
* - . /, = K
f Mye * 05 - (3unss)y v e

b Mo 05- (33 T 7"

Desiaun skin T fir wagimym wiment of 347
provicle stffevwers af canfilever end of plate.

o



NED FORM 223

27 Sept 49

NEW ENGLAND DiVISION
CORPS OF ENGINEERS, U.S. ARMY

PAGE IL
susseeT _ FOX POINT GATE STRUCTURE,
GOMPUTATION S Kind PLAaTES .
COMPUTED BY AN GHECKED @Y (TS CATE
Compined Case T omd Case B
Skim TR DfSt “
Tn, “Rowibh ST8W 25" of £/-/11.25 (P4D)
L IG [ \‘Q‘ ' L
i 3 Effectioe willi cr 5 7L
= Lrierer=[6"
HA, - % -l % ;E" it .'a.- - . . 3
W i Iwdth S = bd ™ = 2k 50 o,
(\‘ 03-8" .-___- (9 (ﬂ
A i ' JewicthS, = hd ¥ Jex.£T ¢ L LLTn>
T 4 14 b A
o . ' i
I I = b lkx.ss 167 0"
* R fr e
4 T,
2
w = (5 1=t
- L& X, -, 5
an /1§ K34 /3
y
= 53 xiz = /2.3 G < /Teb5m ok
Fok L5

LT wity sTewees
location of wievtral as i s )
Mown. abov¥ eclge o Flou sge oF

bi’f‘uf-
(xtox §.38 + 735 x1.59) =

5'7"8'V\:"-1—.‘r

I 42}2— W
Xx

I I +Ac}v
T, : A d Ad™
,’;’T{L A7 oo 3.4 77
sTswEry _Y2.2 7,35 2,38 74, 1
41,37 /615
- C o
= 20390
S .t 03,9 354 a0
M 52
22, F5.0¥.« ..
MM v © T 2 x—AFEY - -;'?5'3' for 2 u;rct»’i’f Sze 'Pa;,w_!f__"
! ?ir' ' /ﬁhds:a‘\—\.
‘Fue ¢ ° PTo8 X1z Kysk -‘11-3-1‘/-1 < 185 oK.
[

20% .
@owama( 3 ‘{‘ressrs

1L

1L
fW‘M- 7.( > /Z.L+ 2.3 = (-_;,.q—-fﬂ
76”“47‘: ?—ﬁ/f}i 1% ox

10:61]

- ‘(?55.5 I-"P‘



NED FORM 223 : NEW ENGLAND DIVISION
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_ CORPS OF ENGINEERS, U.S. ARMY . pace ! Z_
SUBJECT _ FOX, POIIT GSATE STRUCTURE

COMPUTATION Skin  PLATES

COMPUTED BY Y. CHECKED BY &TS DATE
Commined CASE T asd. Case I .
Skin R 'Dc‘51 L
G ﬁj ViA ﬂF\“. with <t 8w 25 ot El = Jl25 ('-"f‘b)
4" . . % - Effective widty of //s ‘2
| : ! ; L DX Mok = (4
2 . - -
"‘ . 12 width m = L‘:cl1 /zx A3 = 35 L
+— " - :
"N © o . z L '3
\?‘ /¢Wl(lfh SE % = /___‘_é‘r._.ﬂ -:"/"/FW.
| I, ba®e dx.o36’< 09% ia”
‘ {3 . L2
7 | A, = Wx 17 S
4™
T e sy R sTowszs
M =051x ¥, 53" A= 7.35 5"
e ' L= dr v
fou ™ Eidpiz > rs:72% <157 ok, .

T A

YR with sTwe2s  at El -iles (PrD)
Location of neutal axis
. nbouf'cdgc of ;/a,u « OF srEWF2y

: . 5 'y P = = L6l = Hgr”
(?35:(/ 89 + Guivsx 57 )7454-4.:15 aa %__4_8,_
L, ~T+Ad" .
e z, A d Ad >
LR 10 bt 3,53 76
STRWSLS H,ve 735 .92 65
T="23> +137.6 =/87.9 in? |
22 £5, L
Max. Mgy, = 2%48.5¢ 3208 for 2" wiatt, Sec Daje 14 _
45, e ,
{ = 3308 xi1x 395 = 85 tevsing L 1€ m
veRt (819

Combined Stress Mt

fm :f/L(%- o ) -,/;’[+ /15,67 (—47-&57

Yoow =255 > i12%m Use 4 TE ot Poiuf D,
13,52




NED FORM 225

‘ NEW ENGLAND DIVISION .

21 Sept 49 ' CORPS OF ENGINEERS, U.S. ARMY i
susiEcT _FOX POINT GATE STRUCTURE.

GOMPUTATION Skin  FrAMES

COMPUTED BY . P i CHECKED BY GTS

DATE

Commines Case T amed Case IT )
Skim H Deﬁtqm ‘
T‘w e R wtf’h ITraw 25 at EJ +l.c0 (71' C)

7 T
{b = IZSV:T
Mrm: [ 28 % 3¢ = 438

;...Ic._

‘F : Mﬂgn—:_ 1""353(-’1-":,
A D IE

ﬁ_bn” 13, bO/EE <. 15/@ O
A -’;.ﬁ’. wn'f'h ST fVU:'L‘.»"

. .
For Pﬂbpcr{'tCT of Cao'vvtlnucd Z,. P anad 5TJWL§' ‘ft.(*)aac lz

20:30 40 e
MM Mueo.r— 2K 2T~ Y1 «4.5

Foc valve of 9 see e [ 7.

i1 o -
for 2" width Vee rase L& 4

40,6
‘FuﬂL Lo ¥ (9 X 2./5'-10ﬁ'vm tfeusou < 1T /@ O L
1719

@O\AABIM&{ 5'f“r¢‘5$¢$
ER S A IR

Wy L W:M wiii

Z_Iajt'v-o——c ."5(.00)] ez ﬁ

A

oy, 7, wnLh STEW 25 at El +16.5 (PHB)
7%

MHWJ= L7 X3F= ,;Lz,a‘ e
K,

f = M =a_?4l_5_2<_13«*7.12,/m</5m O\

b 75 3574 ,
QWI‘HA 5T5V\sz S B
Y Mo Mygos = 2% 1997 = 3?._44 “hr 2 widty See Proc 14
{‘\JEM' = _ﬁ%uf qr‘?‘Aj ?L&Midm 7% / O

| 1774

Combrined 5‘)ch$$€6
-

A e L T



NED FORM 225 NEW ENGLAND DIVISION S

27 sept 49 CORPS OF ENGINEERS, U.S. ARMY ence 17
suaseet _ FOX POIWT GATE STRUCTJURE '

GOMPUTATION ____ SK tAd PLATES

COMPUTED BY PV CHECKED 8Y GTS DATE

Combmcd Casc Ia/mc,{ Case L

Skim TR, Deslq o y :
TRy B P it STaw s ot El 4165 S:\)i* %) )
| 12" - . _ E({u ve width of % >
. g n\‘@{] . /B}c_ Ve w2 = |"7," i
R R 12 id Fh S; bd¥e 122,375 = .28/ Lia?
;-.u:i!.- - @ "": - é ) (/S ' .
Ll 0% ' s bd3. oo ¢
. L =~y T . S
| o IR S ..A,,_ sIsKI 45'57 a’ '
* i . . r . . . ‘ . . - . .. . EE . .‘
| O BR L STew2s
: - s 61 Ym S A =7350"
; NMyppp = 67 X 3L = 228" S AR %
| ooy = ZBX (T 47«7/ a < /55/ O.K..

281

ST é"TP_ with STBwezs af EL Fib, s(PhB)
; Location of nevtral axis . .
Mow. aboot edge of F[a,w.]c of ST BUE .
(7,55'z</.89+ 4:’x831-—)_.___l______ 4, * 433

_ 7.35+ 4,50_

I =TI +4d* . , . 47 -
. o I, A | .

. . ' ® . [ ’-4
.*”/51?.”-_‘;.05'; 4.5 .ésla'_é%o-.-
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SN 1
“2“ : : ' ) | 2.8'_" B
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SUBJECT Fox PDIN‘T’ (zAaTES

COMPUTATION FosT- TERSIONI NCs

COMPUTED ®Y GTS

CHECKED BY C C C— \

DATE

Reswltant F = f/440'&?ée Xz T [fpzzk’

Bearing Pressure = 12227 - (,380 Ve
Les s :
3’/0!0&616 beaﬂlh§ = 0-45:F;_'

o F5% 4 = 1.60%,. 206,388 o K,

Che.(/]( J)&gm’hj w;v"h Jagl(,),j yfonce
JocKing force : 0.5 %It 1248 "Vhod
32 % lz4§ = Fooo K

BiF < 000 _ 44 % .
2068

allowasble F. P, = 0.5'5'3:;_

.. . 9
0.5 4= 2,20 %, 7 147 0K
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SUBJEGT ' Fox PoinT GaTes

GOMPUTATION PosT TEWNSIoNIN &

COMPUTED BY

(ZT5

GHEGKED BY el DATE

: UNEQUALAA LoaDING oN AdJIAcenT GATES.
wave el +28.3] on Gate; wave <&l +33.31 on adjacer
gate, dedermine effect o pier ancherase due o
wwefa,a/ FRuNnien Ream"ion') apéf-meam el =3.0.
+283 1
(s SRR Ay A
. 1ty _A K
24437 [, 26 4 157, ™~ '
. | SN
2aszz 17 7 Jeia! “7'_'..3 ™~ lg’

= 3 ;
x 2443 = s le.aT}

‘2|443 :2(’0' ;
f
/
x2.443 = 041 %, /1.7437
T

x2443 70047

2443

12 XM’Z :0'77
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SUBJECT Fox POINT (5ATES
GOMPUTAT(ON FPosT -TE MNSIONING
COMPUTED BY TS GHEGKED 8Y cZEH v POM DATE

FRowm 53'/6 hyJRan!'(. loads

STill water @ el zé

,5/5@: dia g rdann om?q,q: 4,
P=2279 Ver- |

weve @ ef 3331

Q‘JJJ"-/'I‘DH&/ P = 2&3'?5F

Wwave @ e&f 2#.3)
g.w] leo o
3 —
- e X po 4 =
P 12.31 263 Vo

, A 12439
tstal Pz 2279+t~ 2443 LF,

VERTIcAL ForcE
Area of <¢irele segmaw+

z .
a4t [TTh Sin @ ).
- /&0

SeemenT NE

INPE = [UNPM —LEPF LNFPM = 75"’-'2;‘777‘
' LEPF T 353% 7811
ZNPE = 2_1’—53‘:4-5"- 21°-5%1¢65"
hoRr, fka\) NE * 35823
water  wst Sor segrnem‘ NE EPES 3T F.
¢ <(4 [12xswea] 69" [ 7 (2117  singar® 5&.,@)

¢1.2 (34,?, +55) = 2,595 }

/

S"i Co.
L APK -~ 7,295

3 -52,708%
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SUSJECT FOX PO!NT‘ Gﬁ-TE& .
COMPUTATION PosT -TENSIoNING
COMPUTED BY GT5 CHEGKED BY CFrEH DATE
W31+3R/ 4@1‘- s 74 ‘ _ .5—4.2
94 VA [-‘- (S'&oasxiq) (35) T(f;j{r) s:h(a'z"—:z.mj:)
, S X A .
/ r
/ 442[532—17c] 7?_;/ ’
,‘f’ Z 5-7 s
. Se 4 .
+g={a/ Jﬁwrnwamd I/BJ 4 75K e [afen pye
UeLiFT e | | N 4709
Cos LXPX'Z 357 o428 LxPX'T %1% TI9]
hoR  prg TX T 38 X X'
, 4719,
XX = B35 S8Si»n &I1-717 _
= 35 ((78%01) T 3455
98974 R
TX =35~ 345" 0,42
34,60 O =F0
)’16& PRQJ TN = }:’8‘-, .
_ ‘_ ' - . .r?g'
ho g, P RoJ AN = TN=TX=: s -c42: 0,77,

£ &

, .
CosS LYPY = 3¢ " 0,42%5].

ho = pProy TY < 35-Y7'

ZYPY 4% 37,37°

YYD 35 sim (et 3737).

= 35X 025349, = 3,C2.
TY= 35-3/t2: 3,392/’

hor pROT  NY = TY~TN= 23 - |18 °

7

2.20.
horR  proy YE T TE-TY - 773,35 = 3.(2-

T = 0.4%

X N T 6. 74E

NOY -2 .20

= ~ 3.( 2

7.0 0.
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sussEcT Fox FoinT (GaTE

GOMPUTATION Po-f:T STENSIONING .

COMPUTED DY . G T\S G..F'!-] DATE

GHECKED BY

. -,53 o L3+ 0T _8 : ' |
i Z{';—_}., (04%) + 1534177 ((,,7&_)4,_..!.11"_2_’2(2[2@_*. _Zi?i",‘.z;i“i(g.cz)

z

Z

0.5 + Liaxg + 4,20 + 8.2# < /4.3;‘ ¢
- ' /4.3 .

SEGMENT AT

LOPD T &1°- 719 T LXPx'
hor pROY TD I 0.4%
oS /_’C—‘F’G_' - ’\:;—?‘- - ©.30000

hor proy TeC: 35~ Ce’

Lepe' = 72°- 32.5¢

Ce' T 35 stm(yrhaase)e 35%0{‘!54-‘ 3339
Te = 35 -33.39°7 Lo
o . - o 12l
ho R prey De = Te-ToO = htl —0.4% = 47
Cos L BPIB' = —g_— T 042557  LBPB’ T 64°37.37
Bg'* 312"
TB: 35-3542 = 3.35
hor prRYy CB T TB=Tec = 3.35-10).7 177
horR PR TA= 561

bor  pRoy BA: TA-TB = 5l- 3,35 223,

Th = 0,4%
b = | 521
B = nL77
Bp = 2.23.
5.6
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COMPUTATION FPosT- TENSIoNING

GOMPUTED BY GTS GHEGKED BY GFH DATE

LGE3 1,2 ON L L 343+047 /3 LT vod )L .
; ¢ (g,‘{g,)-f ..,._.__2-__..._({ M) * 067204! (,,7-7).4. J,4f;4,,:0‘3(2,‘23}
0.4 + 096 + 0,9+ 507 35657 ¥
2:59.

14‘;\3 5’
3,05 o4
Seeri ) R~ &71% 1
HortzonTAaL Forck
PH - :l87+f.4—43 X 40 - ixan?xrz-‘
52, to- - {.oz- g 4'7.‘75?.""’- —
Rescoh*an'f .
) 2 | )% J/.g "
[(&.7:) +(47,%)7 : [2374,3. S AR
Tﬁuhnwh Keac,eron = ‘43:06 X2¢o < 9'73-J<
NoTE ",

Finan DesieN ANaLysis
Loaps RESCRVED

DESIG N,

wiLL - HaVE HYDRAVKIC
AT TRuNNIpN THRoWGH GATE FRAME
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SUBJECT Fox Point GaTE
COMPUTATION PosT - TENSIONING
COMPUTED BY G’TS CHECKED BY EF H DATE
| x el 33,3
| zsar
= L
1. x
J ~2.;'_:1_2,
AT I3
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svasECT Fox  Foint GaTe .
comsumation o ST~ TENIIONING
COMPUTED Y (TS CHECKED BY - &FM DATE
Hor1zoNTAL ForcE
[,437 + 2,542]><;l- X s - ~2’: X 877X 12

L
59, 5% - 4o 3 SHL T >

VERTIclr Forcre

Secme~nT AT

A3T4 065 [ L ERO B |y OBELH LT BN gt o d0
AL OkE (2.23)4 LEEGEE (177) » 225D (1) + L2012 % () )
Chzho+ . h3L.+ 2%+ o5k T 4357
. A 2 4.33

Seenent NES < |
. zZesg e ) .

- 4,383 |
'6'74{‘?f‘l
vk, » o

WAL+ 1T1 () o2y, L Al S8 Leiie 2.2 3. . '
s _(f',‘”')*_ 2;;1 _I_(b,f-,&ﬁ;m;z.z?) (2_§o)+g.asiz.r4a érft2>

00% T LI AU Lk I&ze% 1
Pz 1524694 = 830 ¢

Reswhand
[(54.?54)1, +C8f.3o)%j % = (3 08 9.) ’/?-_' = 555.%)

tRunnton Reaction
55,5 x26 = MO
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waer ___ Fox  Toianr (GaTe

COMPUTATION PosT-TENSIoNING

COMPUTED Y GTS CHECKED 8 LR DATE

Reuvse cfe—mjn criterrd
o= 145 " 16 protge 5.z 1440
Jacking Ferce
6§ §7 53 “rod
WO‘R King foree

o6 fg° sua"/rod
TR Unnten Reactrn + WerKing Fore e

M | Pziex 5647 |3832°
f\' R, = fo Xk
R, R, = 913K |
o S ¢ .
) _Lp < | [ ! : 2554me M,:Mz ; i fference
F’:'I \\ ? ' T s 'n:j)uﬁjg,fe'
N\ | Resw)tant F
N do ! Per .
S G ! | -
< \ , | N [382xZ-No =973 244!
) l | _
el N : P 7 '
i lL E’I'\ \\ | ----——--—l-—L. K(ﬁsw/jlajh“/‘ Loaa""fg).\
A B:2686 1n% | |
G I3IXLS +1352N 155+ 1382042 11 hbx9s
N S 2 43008 1m3 :
Mo :
/- B
363;&1%3 FPresswr <
GHl  +  leTXxbEixiz - 0253 % 20,2672 04¢0. 2
2088 #3,00¢% 5.0

Iy
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COMPUTATION PO-ST' TENSIONING

COMPUTED BY &GTS CHEGKED 8Y o-f 34

DATE

lEqwaf TRinNIoN  Reartion
Reswltant F = (1382-1110) 2

sS4 &

BJID - 2L &S S 0,203 K/’h"’..

Check Béér“’nj lftanh \)aaKMj force 2fme

-
-

s44 5

\Ja(/Kl'hj 3CORG¢3 S 0.8 5:5 :/lgf_skffiagf.'

32 Reds =~ E8Seme J%lqﬁ holes 1n  base 74

A 2065 32(bT77) = 2¢31 Int

F= 32xi153° 34690 s

B, P = Se1o - /40 “ny,
WAACY '

dllow BiP: 0,55 265534 :2.20%, |40 O K

'Ckéc-k Beanmj With WoRKing -FoRr.e 2 lone

WoRr Ktig force = 0 ¢ fis T OLX (Ll §o4 '.‘/n,,g

P= 32x8¢az 2765

- _2_?_& - /,05"‘/:)4.7’-
B, P 24631 .

allpw BiP: 01%5 L 2 045%4 7 1,50 % 7/05 0K,
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SUBJECT FOX PO!N‘T' G‘/"—JTE
COMPUTATION Thr'u 5+ Gir‘cf? &r-
COMPUTED BY TS cHECKED BY P 7. M. dls DATE
THRysT GH&‘DEQ
A - 138>  yai
2—8" wr‘Je wa-, .'_3._;_; :6“16"/'
7" 24" 17 17 24 e
— o » vl by
»5,3"7 iw; N 663"
v L
C T o T Tt [ Tk 3 3
3 3o,
w2122 =500 > ST X233 1] T, e R L
, A 5.5 115% 3
-q-,ﬁv_..._gr_ __’..q-»'_-—.:_ S 8‘ ........... —— Tl - —. —_ —
Use a«cl\}co\s'/cd Ioaahnj disgrom + ‘basic s*/e&{ S‘fkeés o
§ Grouty
o
{g ’-r'h : ' P‘oﬂ-"
' 'ie_a.,Tq e 35
q
TRiemnion Reactinm = 0/26; /7:,7 xsz.::t < q;z,-’-"
. 3%,
M = /05= alc Sec th. 38” gJV" .
a8~ «
Reseftant F = 038'1- 727) 2 = 0
940 . :
: . 398
Blﬁ - __&—afa = 0,3‘?"5"‘7“:‘—
' 2631 _
3868 s1s
0345 Vipx L FF T 565 Yy
V2o qiv 14,y b4l
G729 + N7, 5’(x) ¢9¢ (x- oss) o
I iixd 1%i%.8
ST - 133
X = 259"
MaX M 1 A\
16573 +°r (3 8‘1) li7s (o 3:) —-Ha (:73)
54 5S4 Ho0B 1o]s - 269 =

los,s + 35740 +3 /4 —~ [odo = 2919 'K

Max.\/ 4y v _ g, v qﬂ
| Y29 + oussx 7.5 185 S
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svesEGT Fox PoinT GaTE
COMPUTATION Th rd tJ‘ 6: r*al ér
COMPUTED BY GT1Trs oHECKED BY _“T.OM- Nidles " oaTE
Girder Sectior .
L arey= % - 215 o 53 e
W/ e a = Shesr Stress }2‘7'}77— »
FESemn ¢ 39” Jedp X 2,\%. " web ffi
A= 3Cx2% = 55 m*-
‘ 3
T - 2375 (30) _ %2 40 it
12 -
ffange, plate
'f'ihj-& weo I . )
I: ZXA-X(M) + G240 =~ T2zA+9240
Mc. '
I =
]
7224% G240 -~ LUIXILXIY
l? '
. . X - T 60
7224 +9z240 = 3"7';000
. ; . . - .
A4 - T35 © 38',5 17
‘ o ' .‘
o Z& X| é Flange plate -
— ]l l )
. T ' web B ' '
13/5 i . 2.375°X (3(,)3 - 240 inte
- fz -
e~
) -
"}/d”:’?ﬁ ( )3
2 Zsx i) -
[ :t‘ \ % )z e
— 2x 28(1) (Fas)t = 29500
- 38,75 ¢ 7
_ 38,754 R
Az ' Jelrs- = }?S’S'Ha .
sz’o; 17
- 2919 x%
Sfaey‘- ’-|8 ~ 1950y’ o, K
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SUBJECT Fox  Pont GCaTts
COMPUTATION 'T'hr-as‘f' Grr'a’er ‘
comurer oy (=T S ' omecked v TIM_ jjae|uo oATE
S‘f‘l chenerzs ‘ . .
h . 3L . 15,2 ('70.‘ Alse Sect zce
of A & K '

]
2 .
f

-
b ]

Mmax. /oacl oL RS 34‘ \)apkﬂjj

- 115 304g
JacKing -f(mce T Jzw et 3718
b plat, | % !
Wwe plate - Texe 5— Cjorhon ™ l‘:carmq own prer)
S'}‘IJC)(enex Bs ~ 124 x1i7 Y
.Jh =’\
I about x-x axus o
)
. z 3
: | [
‘ s A Y Ay T + =
M x 2z @ 228 = -~  IH,5eu 1)512° K
1Y x| 6. 17+ 1440 457 >
. ! . ﬁc&
£6 - 23« 2L,500. 4,47 A Y L ! & X
SD - Zq' 42'000' 4'!7‘ . agn i
506 - 35 (1,300 447 B ’
S50 - 4| ~ §4000 4,17
G 7% - ' zzgzoo | 75,520
: !74,520 AR
I.e =4 ozﬁzo;n*‘
I e
- 4oz, 720
e W == ‘/ Y
6 PEra g4 7
3
41 - /4x~36’ =
Y 7—77‘—!——-—-’: -;L-l-#’- ;//ow {Q‘r 1c /1% o
' ne s 7.7
ecteal R 7'& S S AL S A

ruds- .
7;1\’. . ?—*‘:;"’5 N 1‘7 v /(.] bmnm(r <7,»{o-n psi. Allowable Aedrluf

.Ic}l)d‘f/_/ ‘\/ 2RIS

A e
.:-,’ﬁ'.'f)(enezs Z5yh° 7.773" }3;60"(3‘/ A x’fx(m.s)aac, 2326,
. (-
: 3240 ‘
18,2060 m

.32
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SUBJECT O alN T & T
E E Gate
COMPUTATION Thrus 1l N r“cpr er
. COMPUTED BY TS cHgckeD sy _ DM l!"w Il-D DATE
t ;hv | ‘ A L
- 2 & N T
= /___Lm_‘i___ [/35,,2 = ¢, 2
3 i A | e
X 3L ‘ - &,
% - fi3g 2llow £, = 16 Tinas
6!1 ’ : . )
SHiffeners at TrRunnion Shoe
.- F = ?2_7 K
57{1‘%{6»18&-5 #~12% x1"
wedb 0 1-30x2% |
Flange IRYA S SR : ', 4
o o - , :
I 2bot y-y axis | o :
: A - Axt T | 2
¢ - s+.‘3f;’. 75 7S 4220 172 |
3Lx2 % §55°  — - Yo .
: {Co, & - 4220  p)
. forz 25"
; §23z -

| g _‘l:._ S~ ..____.'-"5-2'37'-7'.—. S,
Ty A "N Jeos T e

4 x 34
{‘LX;E'_. — 4.3

56
allow. f, = Isi77.
| | A gy {549
dectua | Fé;-: j_?j_ = £ 7

IGOJS

% 5 %:_‘1_: “12.(‘qu btd.r'n.rv?.< ‘i-lt_-fm Pl /\’//Mab’t é%nf«y
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SUBJECT FOX POIN'T GATES

* GOMPUTATION Threst. & :'r-cf ar o
COMPUTED #8Y (\7 T“S CHECKED aY -?9 m, . DATE
(41 REAcTioNns IN Reisep FosiTioN
el 397,
\
__3' L 12,8
AN e
s\
\
- ~. N \ '\‘. . R‘T
' e \~1
el W
t i . - - . o ///
L+ i Rs B yszs s o236
h . -7 NH 285 ~
\ ‘535-.-: k i ’& . [
\. . e R = _— X '5-305. = 3 O
. e T RS 3
\ = P . |
'\‘ / )
v - ‘
\ | o7 Twistimg Mewment
N ~ 3 < 4&1( i3 e .
\' o _ T2 30" (1g+23) = 1230"°%
v ' ' ' :

PANL. Vi L s



NED FORM 223

NEW ENGLAND DIVISION

27 sept 49 CORPS OF ENGWEERS, U.S. ARMY moe 52 .
WNJECT Fox BT GH'T'E .
COMPUTATION Th rugt _OF rd'er'
COMPUTED &Y G.T.S. GHECKED BY e DATE
. Ref“ 5¢al~/+5m:+h‘/‘}<!u Meck.of Mzt p.2s4-271
Lateral Be'hdi-nj Stress
M, 4 -
GT = T - M ‘fanl'l(
I 3 ““’> E - 30%lo" 7
. l -lix lot s
R
ZLJ G l T- abd y-Y
- oL Z Lt:’ T "
"‘" ' . — 4--23{,
=3 [LX Z&x(lf)!'-i Scx(z.avs-)J 223 2
, - 2
. 37-5’- 3osc:o"'- 5'-;13'3/_ iy —L.___;.__‘_x
@-- 2 [nxlo"‘x 223 ) If?-{ _rl_—z.a—"'l

o (DA
1236 %1472, 5

. - . ]
.Mr“ 375. p -}314") zx,‘;-’: 1; _ZKH_’.X%Qq-#p :5'533,,‘
"Sto0 v }250
= 43'4‘0 "f’anh(o tzz> ‘f‘é’?bx(a.:zq} 25 """k
: jx50 5o 7.01
— Z. -
o, = LESx 7. Sl
r'LKI-S'X CZG’)‘S
.M, x 2 - 3o G4
P b2 My = 3o xl&:= & 4stik
N
- o L_t. o - .
FZJ-"_ 4’03& z - Z:?S-F/;»?—-
Zrd x5 (28
1z,
Maxiwmtinm Stress (/'1
. 7,07 2Mo q.47 L ireos
[ ety e = O +0o, T 309+ 2,15 = §9F =
" | G
Shear 3z 3Ea = hib 7@
‘& Xh&X 1_7,
!
LY L SRR Wq.
e RV RE] LT ym & 1noad .
Mo shens o strestes occor whers . wenst Lang o

freates ars O,
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usJECT Fox PoinT GaTe _
comevrarion T RUNNION ASSEMBIY.
COMPUTED aY G rs CHECKED BY /?J x DATE
TRuNNwN J",w:.ﬂue ¢ F’:N R
i QZ?K e - .. : Moi’t N Sheuld be egual fe
S S , 92K hut 920%15 0n
' N= 9295 the .sa/e Srdle
}1 = lOf;Si‘K ' . ek
e = Lo leauiz Ly g

N 929

3//0w3$/e 'b@&lémﬁ stress 63 J)ea!tlh‘j

P = Prer materil = I Mg
' face gz
I | LGz _ oy 2
Al R A.Re?, =5 36 in
i | ERTIRNETI try 18 x32" ling  pin
T}]g‘ugf' 5!3}65 -

' alm‘u,al bearing pRessare :

924 [' + cxr»s(, |
/s %32

.3
/s ’11‘-[! "o»zs‘g* 2. 44 Vint
_ o . I8 fS’ K/ nt
ChecK Shear on TRuwnion Pin
“mar YV ...‘,c'nmcwian section

Y A
V= "3 4

»t

max  ellowsble  pin- vz 13,5

V/max“ 5% 32 xi1s +  2.97% ii"-xzé-)k’f

4

. 2 y 2
:_.35'0 +15¥ > Ssos <
4 S°& _ 1.33x 5065 _
vES maer 7. - EFTr Ok
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SUBJEGT =0 % !:)Ol NT GATE
COMPUTATION TRy NN lopy AsSEMB LY
COMPUTED BY 6‘ 1S . CMEGKED 8Y £ AKX, OATE

Side 36&:21149 Plate of TRkhhto‘.;a Shpe

3llowable bearing - 27 Sz

Re?a’. arkey - i’-z-&——_?a-’— = 34,4 [nr Por both s:Je;

thickness o+f | side = %—Z-'- = s

wse 0 min side [P

Base of Trunmmion Shee

T A5 SE 4L . L
R, | | R e RL I f'x__i. +z xo.%;&er
: 32" - o .
- > 23,2+ 53 % 2855
. 4 |
14 ¢ %4 \]\ ? { ' V=0
—l__ L 244 26,5~ LESX 21T XX = g
T i . ] 3z €z
: 0.0ISEXY | FEX T 2%, 5
X 4 93.5% = lg40
: 2t ¥ ©
(X+#¢7* = 40z0
X+4¢.7 - 63,5
: : X = 16:%
. i 32 .2 3 ’
— ! o . N Z‘f‘h*’ - te
= ‘}:77 - 20§ — 244 = ‘i’ﬁf'@l ' 17, wadth F5 i
: T HT L 3745 e
[\4 T~ ES5Ht XI5 = _3'8'3“0
3748 o8 ’
3I&E3ID _ > 3

< — ZF2 I n

Reg = 18
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SUBJECT _ FOK PO'NT GATE -
GOMPUTATION TRENNIaN ASSEMRLY '
COMPUTED BY Cj T‘S CHECKED BY /?A'K + DATE
_.1\0 Y :::; v
——r' Nl“ -'IN]'- _‘1 t‘- :’{Mk‘_—_r_ C.g. /OG&‘-’LM’P}
;1) ﬁ S SNEE 4 (2.5%7.5): 75 X Ci2s T 46878
| N ! A 2.5#2% = 7o ¥ his = §7s-
2570 INONUNONUONNN NN N8y 45, £5¢ 25
L 2g" : '
| g £56.25 - 3 gur
e - 3.8
T,.
4‘X2-5l(;'_'5) ¢ T5(2e)" = 32 F 43¢ = 78§
25w (75Y + 7o (z.sfr)l o 3¢ 4 £76 = Sol
U | 299 4- in €
S e _:‘_L: T M .-~ 2.. 8] K
C_' - 6’! (’ - /O 1 .

Beaﬁ.mj Ll'hmj CBaLb;f M5+30

+hickness = o001 d 4 % 1. Ref ~ pi35g Meleey
’ ‘ . Maohtne/ -D&-Sljy]
d = 15" (pim diamedter)
001 (i5) + 0125 = 0.275 imches

Lee “%, +hic Kness (t%mj

T Runnton Fi'H'inj Ca.s‘fm§

wall Fhickness = o5 d

£~ olsxI15T 225" se 2,/2,'
P Cbean shefl
8. D, oF C—Q_.s"'l‘?‘rj: 15 +~§/%._ “+ & = Zo:’/g
Say 2t" oD
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SUBVEGT Fo x Fo INT C)ﬁ TE : : : -
COMPUTATION ANeHeR Base PLaTE

COMPUTED BY _ (T8 : . GHECNED BY £.Aa.K. oATE

Enp ,Ahfc._#ok_: Br‘-}xs_us. P are
- 1% ¢ Rods
JaekKmg force = 11513 “/and
P= lexnsa = 18455
ISSeme 287 x. 28" ]o)a:/e'.
deduwet 16-1 57 ¢ holes
A 2exiE- (0 (1T77) 2 756 ™
$¢&Rin5 S‘/’Rcss -
B.P, = L5 = 2 &4 Yinv
RICH | #Howéé!c: 2nolwnad;e bearing stress

Ref:  Sect 201.3.4 Al Recommendstions -f_'al‘l‘fpﬁe\s't‘ne.ssel
Conepred e oo o

- - 3 A
fcp - 0'6"‘7%,5 \ AL

&Jbg, of B located 5 from pier edse
add 5 around bearms plate to obtsin simike
(‘_o'npnr/‘)le- anrRea '

Ay
A 5 X3§ T 444 It

. 3 . .
ﬁ\P - 0;5 x 4 M"‘?‘-"’T - Z|q7_ /I'H 72:4‘?

')

1785¢ In™

1]
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svmoEcT Fox FPonr Gare - | '
COMPUTATION AnNcHOR B/—},_Sf PrLatTe : !
cowruTED BY G TS CHECKED 8V La £ DATE
5 t L L 5
A L LEE L (eens) 40 .
¢~ s 5: 6". - ( ) = 0‘75~tL
) ' ‘ ' ¢
- _ o |
M - Zp44x g4,5 X C\'S-) - ,37::-I<
Z
e - 137 _ 3
\S - fg - 71 43 I'}’]
0.75¢F T 7,¢3
£F - /o;f?
. . ) ’ . ' - B
£ = 3,0F I bse Gépf}é

trRy 2Lxze plate

A= 2evze- e lnT7) .i‘ CEE InTv

B.r =, %: 2.5 % '%p‘

3//014/ B:F
. £2 im " .
¥Ex3y = 1444 v

= 0.6 %X 4% ‘f)!i*;j; - 3 3 ot 2',85
:FL.P . 2 2 . " Int 7

[~ - Z;S’SXCJrS“)Y(4"JL - ,63;:-I<
5 )

A,
Ae

= 6
- 2

. 3 .
S = ’fé/ 59 ind

0,15 ¢ s

. 3, "
- 2,7¢ kSe _2./4t /e
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P 3sx 153 T 46355
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| dedact 35 holes
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SUBJEGT Fox PO’N'T G’»‘)TL i '
GOMPUTYATION EnNp PIER_ PosT-TENSIONING
coMpuTED BY ‘ G TS cuecken oy o C C DATE
Sl'rl,jle- TRemmivn Kéaa'qu at End Fier.
TR 5¢ x 72" base pfa‘!ﬁ' - TRunmion Reaction z)j0"
24_"3 $-1%"¢ rRds @ &1 ¥rod ' :
" . o 2.‘ ’ M . :
1o |7‘|7"]? 151 _ ' ‘/u ' K14 55| ¥ ¥
BERL R !
L
M N A
21 N\ N
P TN [ '
L gt -é,'
¢ R
: : ]
M les3e ,
R = luoK" | e XS 3024x‘20 lo5,3
Pz 35x8¢+ 3024“-’ - TP - —.
== 30344:10?}?!4" 708 - 347 -
‘ . - ‘ P14
e 097 °
Beamng, 'QRQS\SQ,R'@-
A= SsExT = 4030 1m@
S= &x(’nQ 43-400 ¥
Jgie e imaienrad
4030 #8400 |
o419 T odel = 0936 iy
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SUBJEGT Fox foinT (s TES

COMPUTATION END PIER PrsST-TENS IONING
© GOMPUTED BY (=Ts CHECKED BY c.Cc. DATE

assume [ f ho/es R A

A= 4335077) am mz;

B’eamng PRessme T ez B

-.._..,.____............LA

4035 ,+- ‘ 4035' xao xIZ

39&8-“: 4&,40a;
L ,a
! o !,oz /.oz =208 Thnr '

allow B/P = 'Jo.iss;c; : jz‘;ai Kz

leleok Be&‘R!nj wr/'h WaRKrnf, FﬁRce, A'/ane

Dﬁélgn Load = Seit “rod .

P35 xged

3oz4<
o Bea&m5 PﬂeSSch U

o Sezd i depddnexiz
Co . 349¢y - L FeHdol L L :

4’— -
1

-+ - el o
i
]
4

T R P T & R :";"‘7"'?7__ ,_+ i
063 - 07¢3 7L S26 ) h, T TR R S o
: : - ‘ U ;

i . ) ‘ . . : L _1!'. o]
b . T T R e T DU - 4 .....4 . .1 , . 7 _.__. .. ._‘_n . - ,,:'%‘____;__'__1,‘_' e -4 . ; t
Lo 3’ IUW 3. Pz p_e *3? Zf o > &0 [t L L e Lo -
. .t . i . i . ' . f . ) . : )
T T ‘§_ 4 —3 LA o e _,_}, 4_.,.?&.. Poorheea]
: R A SO S . AT S O SO N T S
1 B \ N |
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sURJECT Foex PointT GaTES '

courumarion _ ICEVERSE HEAD LOADING - CasE IT

COMPUTED BY TS cneoxeo sy & & G . DATE

P e T I TR
t : H |

REvERSE Heap . <.

. -1

‘ P 068&14 EJIGV o’ CdoWné‘f'k@aM) ool side eley
SRR 1Y Cccfasi-neam) |

T B P
! . e
el-1125
el-ig".
lexbaz = 0.3 " B ZoxCdazhegas
| : | - R '

Hsr, FRoch:rmN . |
P’f X m \}IZZ‘I- = 35.' PRogy = 0 -
P?‘ b \)Cas.)"-(f.)‘ 2 \/ &9 3445 PRuy TO82"

¥

P Roy at K
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SUBJECT Fox POJN'T G ATES 7 :
COMPUTATION - Raevepse Heas Lonpwb~ CAses T
COMPUTED BY GTsS ' GHEGKED l\" C— c C DATE
Py = z.oxz. z.&+ - L 15 o-?cs T 125402 T Sl Y

_'_
Z..— '
B, = ix :234x7» xé#&xo,‘na“‘}‘f‘r 3/1“133 i

hi3g )

fan é 137 . 024655
51(,'2. ’

;b'{‘- 13°%- 47,75

R= \}(5'.&?.)+03&) \/33'4' 5773'(/‘

TRennion R E‘fa_ca“‘w n

Rz 2oxsvs 7 ysck

:\8__0i-.7'~5 - Eﬁamhj 5hac +o Tf’inw.\s'fﬁ Girder '

"}R‘/ ‘f'i ¢ high 6"‘key5+h bolts
\/1&!4 sHRength 74,0007/,

.fup., 6‘/‘@&( with 7:61’5] (ch 3{3)4150’7;»"-,

3”owable, +enswn stress 1S5 1&0007/,t

7('71cl &l.’awal;)ef S'hwss for 74‘/:.%}»-'9]4

18,000 ., x. *
33,000 ~ 74000

X = 40,400 w/m”

Stress 2res of 1% 4 bolt = 1404 1™

allv, P- /f-0+>c404— 5@0"-
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SUBJECT o e FTa ’L, P T

computaion ___Gmzmies- (0. of (=, AND EIGHT '
COMPUTED BY Gl GHEGKED BY L£A.K. oare L7 Nop 59

' /?af?—:r Fo Shkeet A@- 2 5 O o & A be cawp.//r{:“a/ 2bouv?
Ferizemtal « pertred/ R ueS  Ahrv Ticeoreey with gakte closed.

-3—"}1’.‘ sth % APT= 42 . 6. 85428 X APT= 32°-5,25'

. 250
AL~ Sin4 LPT= 7. -.0.200 4 RFT = |1°~ 24,27 = 1,577
35,0 _ : o
KX APL = 32%5).25 mmwos #%34.2'= 2/°/7.05"

D= X LPT+454APL = /%542 pls f0*=38.52 = 22272.72"
s x(D = 4.37'80.5, cosx (D= 4 ?Zd"?? |
o f B
Radial dist to C.&i= ﬁ-—ﬁ//-— i’oz”—f N - T <=4 XAPL: 10°-38,52"
(FRoark -p 7o) < 2 =, 10,642 = 0. ) 8DPad.
* - 38,0 018467 ; 785 _
0.1860 L SineG= 0./8467 - -
= 34.75"

= 350 cos 3O 5 3475x 092579 7 32,15
T 2 356 smy D= H5%0,37803= 3N
Are lengh, AL = |D.00' - .

E R smYTPQ: TGl | 0215 X TPR: |2/58°
TN 35.0 -

XLPQ= 11.87°412.58" = 24.15°

4@ = LALPO-XTPQ = 12.075° 1258 : ~0,505°
2. .
2550mME ln_hrasc.n-\'a;t )

R&d!:a.} dist 46 €C.G. - R 51:)5 ol 3 —é' §LPQ.: [?-.b"lso
= 364 6.20419 z ﬁ.xl?-.o’tS": o208 F?a.dx.-’:em
O-llOS' 180 ] : . .
) sin o= 0,20419
= 34,.50'

tl

x 34,30 T=o Are lengih L-Q = 14,75
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SUBJECT Fot Fonnot otes
COMPUTATION Gateg - e F . AN Wc'i:-A/*
COMPUTED BY Yo oueckep oy A A L. oate L& Nor 5T
L S X TPE: 210 . 0660 4 TPE 236-5.80= 36.863°
Pl o 3;-‘3 . R ]

QE ¥ QPE = 26.863°-12.58" = 24.,283°

X3 = XTPQ« >4 QPE

LR 1]

12,58+ 12.14° = 24.712° < 24% 43.2"

Si» 4@: o, 4[8[8 - cos X 3B - o.qégbco
Radial dist 40 C.G. = R sin = ol = ;_'(2'“'2 So)s )2:14‘ 12> 8.4
o< .
= 35,04 021031 Sinec s 0 2103)
0.2 %" ' . o
., i T2 ¢ J2 14 2 0. 212 Fadian
= 34.7 126 ‘
Tz 34,70 cosx(® = 34.70X 0. 90 836 = 31. 50 )
g = 3476 sn X® = 3470%x 0418182 — 14.50
Ave length Q-E = 14,83"
V/.

ST 8 W28

FAPT= 32°-51.25' <+ FaPT: 16°-2562

Radial dist = R sined Sim e,z 0, 28280 coselz 0,959 8

o '
: s N, 16427 = 02870 Rad
Rz 35.00—(8)3 —]. 89) E-T .
| 2

= 3560~ 052 = 34,48’

‘Radial Diskhz 24.48x 02828 . 34.0",

0.28 10
.= d4.0% 0.9898 = 32 6o
Y. = 34.0%x ¢ 28280~ 1+ 9, 62

Arc lengtn:z 34. 48 X0.5740% 14, 806
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SUBJEGCT ;2% Pa;nf .
COMPUTATION (ratos - . 0'/- & QJ‘M/ Wé;fé?‘
COMPUTED BY _ LA GMEGKED BY R.A K. oare L8 Nov. 59
X TPE= 3c°-51. 80 <= L YTPE: 187-25.90"

Sin oCz 06.31617 Cos oLz 0. G4870
R: 34.48'_ o<-:. Mt % 18, 43| = O-éZZ Radi.aﬁﬂ
1 &0

Radial Dist = 24,48 x .31617 . 33.8s'

6, BRZ.
. Fop= 33.55’)(0.‘?4:870: 3z.10'
g,z 23.88x0.B1¢I7 =~ 10.70"
Arc length = 34.48X 0. G44 =

z2'20'
%= (e2eexia.80)+(3210x22,28) 445 +73_ 32 30
la.80 +22.20 il
. R L =47, .
g:= (9c2x19.80) -(1070x 22.26) 190.5-2328 _ _ /120"
42.0 . | - 420
Total see fenghtc 22204 )9.80 = 42 0
20 Wlie
XBPT= arcsin 105 _ 6.3000 = [7°-27.45'
| 350 |
cos X BPT = o as394
R= 2500 -8,/3~ 1500 _ 35.oo;<.mﬁ+-\.zs‘¢)= 33,07’
TS 12
% = 33.07 X 0.95394 = 3150
T = 33,07 x 6. D0ps = +9.92
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SUBJECT F. z: }Do;ﬂ/
CONPUTATION __éa._éa_L_Q_a/' = ﬂn//_wemﬁfc
COMPUTED BY __° VoY d

GHECKED BY LA K

DATE J&M

3¢ WSO

X TPC = art sin 5 _ . 0.14286 = 8 -/12,79
a5 ' .

coes 4 TPC = O ‘?8‘!’74

R: 28500~ 0.677- 18:00 _ 25.00+0,61741.500)= 32. 82’
| &
% = 32.82¥ 0.98974= 32 50
G = 32.82x 0.14286: — 4, 69"
36 W ie0

X TPD : arc sin (7,25

. 049257 = 24°-30.58'
350, '
cos ¥ TPD= ©.87021

Rz 35.086-06.677~- 1.S0s = 32.83'
’ 28. 5@ e

£ 22.82x 0. 876273 hAS
§= 3282 0492572~ 16.18""
| 14 W78
= 3%, 06 -6.691~ 30.00 _ 4 00" . i . oo
12 - +4.00 = 3.91 +4.00= 17,91
F
oz o 17.91 X0,a52a4 = 7.1
"f-r-:. I7.91 X 6.3000 = +5°.29 . _ .
lengrh = 1.025 x 27.6 2 = 28 .80 352
A4 W27

R= 35,00-0 677~ 3600 _4.066
iz
S

'

+4.dd = I7I66

L= 17,66 X 0.48974 = |47
T2 17.65 X0 14286 = — 252"
length = Lo2sx 217.32 = 28.60"
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COMPUTATION Sates ‘ C af 6.

PAGE A b

0’?(/ Meiﬁ/n"
COMPUTED BY o EH cueckeD oY O A K oare L8 Nov. 59
1A WTIR_7
[R= 25,06 -0477=7.60, 4.00 = 1366+400= j7. 66"
> |

“-i."'z i7.66 ¥ o, 87027: |5‘3"1
T= 1N.66X 0,-a257= —8,70"
lengthz 10285 x 27.32 = 28 00

(D 14WH48

FBPC: 28°—4026" Y 4BPC= 12%-50/3

R:z 29.0' cos 125013 = 29.6X 017856 = 28. 25

2

1295003 mmus 8% 12.79" =44° 3734

28.25 cosod = 28.25X0.6a674 =
28.23 Sj'no<:
ny}-/:

, 28.1%'
28,25 X 0, 08059 + 2,28

. , . i
2X 28,28 Sim /2985032 s SsoyoZ22 = |2.83

(2) 14w48

\l-tl wl

R= 7.0 6.a750l= 16,57

16.57X 6. 9964

= . = .50
G= 16.857X0,08059 = +].34'
Jengths 22X /6. 87 yo.222= 7. 35"
3 14w 48 ,
: . . &
olz L cPo rxTPC = 10-38.89 plus 8%12.74" = 44 &.68'
R=: 2825
' _ 9 430
L= Rcosad = 28, 2.5‘,\'0#465}‘ 26%
T :z7R sinel = 28,25 % 0 32446 = -
lmpplt = 2 X 28,285 X0 /3477
@ 14w=‘46 Yo v
Rz 16.57 | ‘
_ o, 1 37 .f-'-, /.wo;/A 2x /6. 5710/9477
= [G.5TX 0.9408) = |5 58 = G/
Gz 16,57 0,33315:~ 562" _

3w dvE a5
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smer _ Lo x. Foundt Bareer
COMPUTATION Gates - & of (7. ond &uer‘;éf
COMPUTED BY A cHECKED BY ___ 4 & oare /9 Nov, 59
Q |AHEAE (A8
¥ PP 2% Bo =8’
7. -

— AR=FrP= /700
BF= /2 0e’
X. L PD = 21°5~17,78"

(

GP: AP cos 4 CPD = ) T00x e 9817/ = /.5‘&4
AG: AP =ik epDz 17.00v0, 2639 &.17'
B&= /oo +(’/7.oc-;5‘,34)
D z /R.60 # LG - 73, 78"
oLz £ A= 3.e8’

£Pz £ BE FEFs C.5BF /S84 =

fz.2z’
A OPE : are tan _3.08 . 28 Fan o0/375 =

R2, -2

76__501
X TRPD = 29°-306.56 smuius 7S50 = 2% 0,58
oP = SF 3.08

2260
sin X opE 2. )38 2.

-

T = OF coSy TPO= 22,60 X0.92429 = 2Loe’
G: OoP smyTPO: 22 6oxo--56'<15'7.=-8.34'
/cn;,w.— /.025‘\/6/7 #+ /3,067 S OZEX 1453 14, 90°.

@ 149n48 (A ‘
sae abore Sketch

CP=z DP = 3|.32' HC-- ‘3. 00"

IP: DP CosS X cPDx 8L32x 6,4231717 29,15

HT: 3.00 +(21.32-24.15) = 300 + 2.7 = 5-'17‘

' TD= DP smyCPD:: 2,.22x0.363/9 = |].36" .
L = _zt_, IO = 558 .‘L.T}:-.—"E HT +3IP= 2,58+ 29,15 = 3).73'
X LPe: ar"c $an: 5'6§ arc 4am 01790 = 10°~106

: "3k '73 '

XL TPRPKR= XTPH +3 LPw= 8%27%" plos Jo%0' = 18% 2279

KP: 568 . 568 . 325
Sin 10% 0’ ©. 17651

_ o T . 30.51
%= KP cos X TPk = 321510.94898 = 27 Yo'

-? XKP 3mXTPK = 32,185 %8183 = -~ to 2’

Jengih = 1,028 V5773411863 1 1025 Y 2. 48 = 12 80
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susvECT Fax Lot BRapric :
COMPUTATION e - of & ﬂﬂf/ 2 /r/n‘

COMPUTED BY . T

CHECKED 8Y P.AK . oare /% Yoy 59

D drax 2 L
K~z £ {BRC - % TPG
/7= /350

12% 50.,3" mmes 8% 2. v3's 22374
o -8.67T7~ 39.5‘0) oS -{ 4 BFPS
12

2 R sinp X BPC =
2 3L45 % 0,915 o) =

: 22X 3LAX 0222122 13,97
= 26658 '
\} R X ;a.to z
= Reesol = 20,65 X 0. 961&74= 30,55 ' length of £
Gz R sineC = 30,69 Xo. 08059 = + 2 47
. @ - AxaxE L
/8 £
Yol : +at-5.68 44 ¢PD= Jot- 38, 89’
_. 78
R:(35.00-3.68) cos +4cPp:3022x0,98278 = 26,55
. .78 94 w30 27 3
== R cosal = 0. XO. G488 = ”“'B‘?/:{
- 23 1.‘%
G R sz 30, 83X 0,33435 = —1 06, 44
o, - 1 as
) LT * . )
2R snd 4 uPD=: 2x 36'5540.18477 = /1 A5t
a0 '
N2t 800 = 1382': Jengdh of L
f”g;{ Seal Svpport
i . - (3e)(aa)e (216)(3.95) | 700k yo31 _ 272"
e Qs aua*:::) R B
pu— E; | . ‘ 20.2.3'
“4 below horizental ays = X TPE *4APT.__4"-0.55}_—2“-0.18’_
2 2 T s o= 63490
, , co® = .q94839
Total Arc Angle= X TPE +4 APTz 69-44ed = 204469748 . |.21G rad,
ige ~ :
Radios o C.of G. of sechin = 35.06-0.23 = 34,717
0,608 rad simX : Sin 34%-52.48'= 0,57178
Radis 4o Ciof G, of members 34.77X 057178 _ 32.76'

0.60A.
T 82.70% 0.99939: 3290' T=3270X.0349= — 114’ Lenghz 420’
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st _ Lo Foualt LBomerier '
cowmuTaTion ____ TR Aes ~ df” . Ona/ w&{{iﬁﬂ’

moe 67

coMmUTED av_ Ve CHECKED BY . fﬂ-ﬂ oare LG Ao, 59
Me,m]be.r: Volumc. Fa.o+ors ‘ N P _‘f_ \/ -—?: v "’?
. . oo Ft , : — |b‘5¢‘9'
¥ TR BoyodIEy 19.67 | 7,49 (3215|1313 257.0 1 0.9
: y2 . X .
/A3 14.775% 04315, 14.67 | 10.58[3480] O | 3c&o| O
' |2 ' ' . o
Vo, T 14.863x0.50 ¢ 19.67 | 12153150450 383 0[-\7é.)
. 12 ‘
STOW 25 | 10X4Z0X 7.5 21.45|32.30(-1)12 ta3.0l- 240
144 - ' : :
C3OWI16 | 19.6TX 34.13 4.z ¢| 1.50| 9.92 '\ 46,8 46,2
‘ 144 -
3w GO [19.67X _4_7.'09? 6,42 |32.50|-4.41 2 049,0— 30.1
144 . | :
W 160 [19.67X 4709 C. 4> |34 [-1618] 2o2io]- 10 3.9
|4 4 ' 28.5k . 183.4 .
1AWF 78 | 28,50 x 2294 4,54 171\ | 5.39 77.1 244
144 . :
4wW127 | 28'00X 37.33 26 \1n47-2.52] 1 26.4- (8.3
144" - ’ . . .
JAWE 127 |28.60 X 3733 17261831 -876| 11 1.5 &3,
')/}1“4 . :
A WFA48-D| 12.53x 14 232815 )2.28 24,6 i 2,8
I | . .-
Y@ 7. BS x 0 0.72]16.56] 1,24 | 2.2 o<1
: ' 1. 1.0
-G 4547« T2 | 26 4 |—9.46 2a,8- y0.8
- Lo b L 35 =13 - 9.3
@ ¢ x 0.60|15.58|-5,62 q,%|- 3, %
. * - 9.4 s g A L
@) j4 90 x " 462100 (=834  306,7- 12,7
n-@) 12, 86x ° .28 |z4mm 01002 | Bl 1207
36 s\ . 38.% .
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SUBJECT F:XJ P}ﬂ/‘ Bﬁf/“/d/‘
COMPUTATION Cates -~ & of G ony Me//ﬁﬁf .
COMPUTED BY FE GHEGKED BY LA K onre 4.9 Nor. 52
10443 LD [1610X5 X 2.86 1.6.0]30.55| 2,47 48,9 4.8
144 . ' ~
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NED FORM 223 NEW- ENGLAND DIVISION

27 Sept 49 ‘ CORPS OF ENGINEERS, U.S. ARMY race 99
sussEct I"QX Powwt Barrier
COMPUTATION Bride, Over (sates :
Ca ri
COMSUTED BY G“FH CHEGKED By M DATE 28 DE’.C. , 59
| Pa" . s v N " J
T % -
= { T - - :L PrE
m & ( 3 .? r 3
—— .

@_2.-'0 "o.c.ZT l |

6" 1, n'-,@_i..,%.._z_-i - Slab shel] Long- ¥4 @16
Trans. ¥5@ |-o”

Assomptions:

Comcrere Cover:. Beam - Battom= 2.,_ ; Sde = 2" Slab -Botom = 2.2_ s Tep= 2"
Fe: 3000 pal  Foz 0.40 fo: 1200 pst  Far 26,600 pai Wz 90 psi

U, +ep bars : 21qpau 5 others: Boowsl j: o875 Kk:1aqpsL k:o,375

2-4
10
T
%}
L9
RN
B A

ol

S}mp\e. 5pan- 42'% . Live lead  obtaned Frem leaded F?:rk ! ft Frucke.
Tota) Joadz 10% itk 05/55' F—r'onf'/rcar' axle distmbution ! wheel base
Q6" center o center of tires: n.0't 3/4 OF \\vc. load can be

‘pla.c.ed on  one. 5+rmqer‘

Pt ... L Transyerse Sip_gg ‘

3--84;-5"‘ E Y Assumc, the 'loa--dn oh cach -l'\‘rc, '+§ e dls%‘rtlou'}'ei oVe,r-;'
‘ L “‘ 40 lonq|+udmaily 3.25“,. 0.82 %
keaﬁ* SolTel 4" :
: 0 1 I o ' 082" o o,gz.*'
| c T Tt -’—.J! . ot . LI
: B 35" E Lo

{ L W °”°K/"" Tr‘q a' Hmok Slab

aL'L +M ( .1oox '125) (o 8721 2. 125') (o l001{2515/2)
: f.-aam+l'z4z-oxa.z zfl‘;"'. S
Max-—M azaz. +(o aZxoa) ocqz

+A$- g 117 xu ,, o,zgz m""i Mg--ozq*ixloxe o '_'1.10' ’_"."72.:o7"'oj-\1,
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NED FORM 223 NEW ENGLAND OMVISION .

27 "Sept 49 "CORPS OF ENGINEERS, U.S. ARMY _ moe (20 _
SUBJEGT F‘d\l DA|H+ ?)&Y‘V‘lt“f ‘ )
COMPUTATION B rid ae _aver GAates
cowPuTED BY CEH ' CHEGKED BY C"’Cr paTE D c
Mau V= o. 82. N (o ez.x ) ( LooR .5‘5) 5.8250,37 + 6. 28
_ L4 7™
’U": \4’10 . 35Psu . £a:'. 147(3 | -,' 2.00 In
12X. 815X4 © . 210%.875 X 4

Use ¥5 @ 1-0" Yransverse.

| \-énq{%udnhal Span
Daa.cl W . oF br\dge. |

:W- oldo[(\zsx\o)+(6 ovou'l)+(l'15x233)] olsox 9. 53 = 1, 40""/LF
Mux+M (8114“4”) (onsmooxALa) 3oq+'7q = 388"

.Ma\g Cono. Mam (naqle.c.i- camp . 5+e.m§ = _._b_.l_ (z kd t)

L= 1.20072X6¥.815 (21.3’15x3z. —c.) COSX 18 Qe g~ »3g8"
. 2% «3718 . | T
| S ho Camp. steel n&d&l
;\/ (\onzxa)+ N5 = za.A%n3 26.9%
: Aar 288 X112 . ] 7 6o it .f~ 1l bars

20 X. 875X 3¢
May, allow Shaar w/o Shirops = AdX 21X sﬂsx3§~=.57.; >26.9%

. Ne daaqcma-f +onsmn steel needed.

/H' suppert Az 36900 L 57.4 Psu <qc> psu oK
L . Z1X.815X35
£,: 26900 ao0uin’ ok

360X.8M5X 35



NED FORM 223 NEW ENOLMD WISION

27 "Sept 49 "CORPS OF ENGINEERS, U.S. ARMY _ paoe /20
SURJECT F-O*J. gz\w‘)"' Bam—mr‘J' ]

COMPUTATION r‘\daﬁ aver (vAtes ‘ : ..
COMPUTED BY &R’ GHECKED BY M DATE D c
’:Ma_x Ve oaz+ (o 82x.2 ) ( Loox 5:) 0.8240.31+6.28
S ha T

’U‘": 1416 . - 35Psu . £¢= 1470 - -_. 2.00 In

12X, 815X4 . . 210%.875 X 4

Use Fs5a 1" Yrransverse.

| Lénq{'];ué\)h@i Span
Dead W of‘ lor'ldje. |
:W- o150 l:(-. 25X1, o)-\-(é owoc¢¢)+(| '151233):] o!Sox 4.32 = 1.40"/L.F.

Max+M (8“4“4“) (onsx\ooxm..o) 309 + 79 :—.' 388"
| , 4/ |

Ma\; C;nc. .Mb-m;(ﬁaq:iccé-l' c.c.mp..\'n: si;e,nfb = Lb_t_l__ (z_ kd -t)l

_;_Lgox"l?-xcox 3'15 (zx .3'75x3z. f-) - GOFX 8 _ Qe a‘f » 388"
. 2% .35 o T
: ne Comp, stesl needed

'\/ (\onm o)a- .5 = ,2%4%—'1.:5: 36,97

'A.s-’" 333)(17—- o 760 m2 5"'- il bars
20 X. 8'75){3;5’ ) _

I'Max allow. Shaar w/o Shirrops = qalex.e'rs)fsf- = 5794 >36.97

. No d:aq:ma,l tension steel needed.

;;4;{- suppwrtl = 36900 574 F.su <.qo P ouw oK
P : 21X. 818 X35 ‘
.. 36900 . aoerin ok

300X.8M5X 3¢



'NED FORM 223 . NEW ENGLAND DiVISION

27 sept 49 CORPS OF ENGIEERS, U.S. ARMY o L0/
SUBJECT Fos{ -ponfnL Rﬂrhlc"f

COMPUTATION [ rza'c*}e.. aver Gates

COMPUTED &Y FH

) CHECKED. BY ' : . oare 21 JTan.eo
‘Cress- sccton C;-of Gt (:.u/a c,ulr.b.s) | |

_—_L;oxz 3a X\, l&?\-&(a GIX2.0% 2. a.f'h-l-( 0833% 5,0 X 3041'7)
815 .+ 8 oo +O. 42

a5 +20L364 1,27 . 32,14 _ .64
- 16.57 - \@.57
T (-.1" 385X 2 33 )+(exs‘x 017 "')sf( X ;z.oxo,sﬂ’)+(,a,oxl.so’)
= 3¢q+4.84+oso+\8.oo = 2683 15‘44 |

Umfm-m dca& oad- i.4o X 2. = : 2.86 R/L.,F.

A 5'x.2.'aoMz.o 0.00a18' = e 172"
B 84X 3600 X 26.83 X144 .



